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1 0 PROJECT BACKGROUND AND SCOPE 

This document presents the Project Management Plan (PMP) for the South Walnut Creek 

Surface Water Interim Remedial Action (IRA) for the 903 Pad Mound and East Trenches 

area located at the Rocky Flats Plant (RFP) Golden Colorado The intent of this document 

is to define the following 

0 PrOJeCt scope 

0 Project Milestones 

e Project Documents 

0 Key Project Personnel 

0 Organizational Structure 

0 Reponing Requirements 

EG&G Rocky Flats serves as a contractor to operate and manage the U S Department of 

Energy (DOE) owned RFP The RFP began opemuons in 1951 and continues to this day to 

be a significant part of the DOE s nationwide nuclear weapons research development and 

production complex In the past storage and disposal of hazardous and radioactive wastes 

occurred at onsite locations at the RFP The 903 Pad Mound and East Trenches area has 

been designated as Operable Unit No 2 (OU 2) and consists of twenty (20) waste sites 

These sites were selected for remedial investigation because of the known or suspected 

soil surface water or groundwater contaminanon by volatile organic compounds 

radioactive elements heavy metals and other inorganic compounds Recent water quality 

investigations for the Surface Water Interim Meorures/lnterim Remedial Action Plan 

(IM/IRAP) for South Walnut Creek (DOE EA-0496) identified the presence of organic and 

radionuclide contaminabon of the surface water located within the OU 2 area 

A portion of the Interagency Agreement (IAG) between DOE the Environmental Protection 

Agency (EPA) and the Colorado Department of Health (CDH) calls for DOE to initiate an 

IRA for the cleanup of contaminated surface water in OU 2 The Remediation Programs 

(RP) Division of the EG&G Environmental Restoration (ER) Department is responsible for the 
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planning design construcnon and operation of the OU 2 cleanup activities Seven point 

source locations illustrated by Figure 1 1 have been identified by DOE for collection and 

treatment One Field Treatability Unit (FW will be located in the South Walnut Creek 

drainage basin and mat  surface water collected from three sranons (SW59 SW61 and 

SW132) 

A separate surface water collectron system will be constructed at a later date in the 

Woman Creek drainage basin to transfer water collected from four seeps (SW53 SW55/77 

SW63 and SW64) to a treatment facility The treated effluent will be discharged to South 

Walnut Creek immediately downstream of SW 132 Please refer to the South Walnut Creek 

IRA Plan for addiuonal information 

This document addresses only the tasks orroasted with the installation and operation of a 

surface water collection and transport system a Granular Acttvated Carbon (GAC) 

treatment system and a treated effluent return system all in the South Walnut Creek 

drainage basin The scope of actlvlties 8ssociated with this phase of the project are as 

follows 

0 lnstallatmn of a temporary trailer to house the GAC treatment system 

Installation of two (2) collectton points ISW59 and SW61) and the pipelines required 

to transport influent and treated effluent water 

Installanon of a temporary generator to power the GAC treatment system 

0 

0 Operanon and maintenance of the GAC treatment system 

Near term contract modifications will allow the generation of design and construction 

documents which will result in the addiuon of the third collecnon point at SW 132 and 

additional treatment facilibes to remove metals and radionuclides as well as to dewater 

sludges produced by this treatment process 

86600276006 
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Figure 1 1 

Proposed OU 2 South Walnut Creek Surface Water Treatment Facility 

86b00276006 
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2 0 PROJECT MILESTONES 

Complenon of the major elements of work for the enore OU 2 South Walnut Creek Surface 

Water Treatment Facility are termed milestones 

management tool to monitor the project progress 

Milestones serve as the basic 

Table 2 1 presents the milestones that correspond to deftned portions of the project 

schedule 

3 0 WORK BREAKDOWN STRUCTURE 

The Work Breakdown Structure (WBS) is divided into six (6) major work scope activities 

Project Management Englneenng Constructton Health and Safetv Air Monitoring and 

Quality Assurance The functional argar are summanzed below 

The Project Manager is assigned from the EG&G Remediation Programs Division and 

reports to the manager of this same drvtsion The Project Manager is responsible for 

preparing project plans and procedures directmg controlling and reporting project 

aavities maintaining constructton health and safety documents and 

communicamg project r e q u i m m  incbdmg any modrficattons to the project 

scope to the support organizations Suppon groups include Environmental 

Monitoring and Assessmmt (EMAI Facilittes Project Management (FPM) Facilities 

Engineenng (FE) Health and Safety (H&S) Remedimon Programs and the 

Contractor R i d d  Enwromental S m c e s  Inc and its subcontractors used for this 

project The Project Manager mll also measure PfOJOCt progress monitor the 

project budget evaluate project performance ensure compliance to health and 

safety issues and serve as liaison with DOE/RFO EPA and CDH the Project 

Manager has stop work authortty The Project Manager will have regular contact 

with the appointed DOE Site Manager in accordance with the IAG All work w~ll be 
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Table 2 1 

Mile8tOnO8 for OU 2 South Walnut Creek Surface Water IRA 

MJr8tone Date 

Submit Draft Proposed IM/IRA Decision Document June 19 1990 

Submit Proposed IM/IRA Decision Document to EPA/CDH September 18 1990 

Public Review of Proposed IMIIRA Decision Document September 26 1990 

Submit Draft Responsiveness Summary and Final IM/IRA 
Decision Document December 13 1990 

Field Treatability Test System Installation Complete e Begin Field Treatability Testing 

May10 1991 

May 13 1991 
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performed under the day to day oversight of the Project Manager according to the 

project schedule and applicable health and safety requirements 

The Facilities Propct Maneger is assigned to the project by FPM and reports to the 

Project Manager The Facilities Project Manager serves as Itatson between the 

Project Manager and FE The Facilities Project Manager assists in the design and 

construction phases of the project budgeting and administration scoping and 

scheduling actlvities The Facilities Project Manager provides guidance and 

coordinates tasks assigned to the Faciltties Engineering Project Engineer (FEPE) and 

Construction Coordinator (CC) 

3 3 1 Flclitkr Engneering Prow Engheor 

The FE Project Engrmer (FEPE) la assigned to the project by FE and repons 

to the FPM Project Manager as well os the Project Manager Ounng the 

design and consflucnon phasas of the project the F E E  is responsible for 

procuring the sewcet of an engineering design firm reviewing contractor 

prepared m g m m  demgn phnc preparing construction and performance 

specdicatmm provtdmg rs-built constructton drawings and overseeing the 

actlvfiies of the engmeer~ng design firm and any associated plans and 

specificram as dwected &v the Prw Manager Refer to the FE and FPM 

Manual for a complete m a t h  of responmbdrties other than those listed 

above 
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3 3 2 Remediation Programs Project Engneer 

The Remediation Programs Project Engineer (RPPEI is assigned to the project 

by the RPD Manager and reports to the Project Manager The RPPE 

coordinates engineenng constructton monitoring and industrial hygiene 

support for the project serves as backup for the Project Manager and 

oversees design construmon and operations activities 

3 4  Constructioq 

The Construction Coordinator (CC) 1s assigned to the project by FPM and repons to 

the Facilities Project Manager All construction amvimes by the Contractor and its 

subcontractors will be conducted in accordance with EG&G approved engineering 

drawings and performance specifications Statements of Work Construction Work 

Procedures and the Quality Assurance Addenda (QAA) The CC is a 

point of contact in the field for the Contractor and its subcontractors The CC 

coordinates and/or schedules any required utility outages street closures and plant 

access requirements provides technical inspections of competed work and obtains 

all necessary plant construcnon work permits The CC coordinates any required 

safety training of contractors and ensures work is conducted in accordance with all 

project safety regulamons The CC ensures that radiologic and industnal hygiene 

measurements are taken and coordinates these activibes with the Radiation 

Protection Technologists (RPTsI and lndusmal Hygienists The CC records all work 

progress and prepares punch lists and other reports on subcontractor 

performance The FE and FPM Manual outlines any other duties of the CC The CC 

has stop work authonty if project construction health and safety or quality 

cnterta are not met 
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3 5  - 
The Health and Safety L~aaon Officer (HSLO) is assigned by the Occupational 

Safety Manager and repom to the ROJWX Manager The HSLO is responsible for 

coordinating all health and safety related activities for the project including securing 

the services of a Health and Safety Coordinator (HSC) Health Physicists Industrial 

Hygterriar and Safety Engineers as nwessary TheHSC monitors the OU 2 
Surface Water Treatment Facility requirements as outlined in the QAA Ifor 

construction and operatton amivctted and the Contractor s OU 2 South Walnut 

Creek Surface Water Treatment Facilrty Site Specific Health and Safety Plan The 

HSC rnonltors construction for personal protectton and industrial safety 

constderattons conducts health and safety worksite inspections documents health 

and safety audits and rewews all health and safety related submittals prior to 

iuuonce The Contractor shrH develop implement and monitor a site specific 

health and safety plrn 

All EG&G employees subcontractors and their personnel who are assigned to this 

project are required to have alt of the requisite training SCltiSfYHlg 29 CFR (Code of 

Federal Reguiattonsl 1 91 0 and 1926 The HSC or designees have stop work 

authonty for all rafwy-rdated crrtena 

The Air Programs Task Leader IS aswgned to the pow by EMA and reports to the 

Project Manager Ths Air ptagr#nr @ w p  monitors meteorology and air quality for 

the ER Department l h  Air Prmram Ta8k Leador IS reaponsiblo for operation of 

high volume air samplers and repomng of air monitoring data All analyzed air 

monitoring samples shall be reported immediately to the Project Manager Wind 
condrttons will be reported to the Project Manager the CC and the HSC as 

specified in the Construction and Operauons PrOCedUteS 

86000176 006 



Manual 

Page 

21 100 PM d\iO2 5 
Project Management Plan for Intenm Remedial Doc No P M P 2 3  Rev 0 
Action for OU 2 South Walnut Creek 13 of 21 

Effective Date ai3oi9 1 

3 7 1 Quality Assurance Program Manager 

The Quality Assurance Program Manager (QAPM) is assigned to the project 

by and reports to the ER Department Director The QAPM 

0 Provides guidance and consultation for implementing the 

requirements of the ER Department Quality Assurance Program 

requirements 

a Is responsible for the review and tracking of matters involving 

nonconformances and those requiring corrective action 

Is responsible for the approval of nonconformance and corrective 

acuon resolution 

0 

a Is responsible for supporting the RP Division Quality Assurance 

Coordinator as appropnato 

Is responsible for reporting issues involving matters adverse to 

quality to the ER Department Director and RP Division Manager 

a Has stop work duthdnty in matters adverse to quality 

3 7 2 Quality Assurance Coordmator 

The Quality Assurance Coordinator is assigned to the project by and reports 

to the RP Division Manager The Quality Assurance Coordinator 

a Is responsible for incorporating quality inspection and records 

requirements into internal EG&G OU 2 South Walnut Creek Surface 

Water Treatment Facility project related plans procedures and 

instructions that affect quality 

a Is responsible for conduchng RP surveillance activities of the work 

being performed 

86000276006 
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0 Is responsible for recommending corrective action on matters 

Is responsible for ensunng that quality records of the project are 

requinng corrective action resoluhon 
0 

forwarded to the Records file 

Is responstble for raportlng issues involving matters adverse to 

quality to the RP Division Manager and Project Manager 

Water Trenment Facility Project Quakty Report to be submitted to 

the RP Dtv~csn Manager the ER Department Director the ER 

Department QAPM and the Records file upon completion of the 

WOJm 

Shall coordinate quality matters with the ER Department QAPM 

0 

0 Is responsble for compiling a final OU 2 South Walnut Creek Surface 

0 

4 0 PROJECT BUDGET 

The budget for the OU 2 South Walnut Creek Sudace Water Treatment Facility IRA will b6 

tracked by the Program Planning and Control group The Program Planning and Control 

Manager will assign a Project ConwoJ Engmmr (WE) to the project The PCE will repon 

budget and cost informahon to the Project Manager 

5 0 ORGANIZATIONAL STRUCTURE AND KEY PERSONNEL 

Figure 5 1 presents the EG&G funchonal organizaaonal structure and Figure 5 2 illustrates 

the EG&G project management structure for the OU 2 South Walnut Creek Surface Water 

Treatment Facility design and conrtructim work 

Figure 5 3 illustrates the EG&G project management structure for the OU 2 South Walnut 

Creek Surface Water Treatment Facility operations acuvtties 
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6 0  

7 0  

8 0  

9 0  

PROJECT REPORTS 

Progress and cost reporting of activities relating to the OU 2 South Walnut Creek Surface 

Water Treatment Facility IRA are the responsibility of the Project Manager However each 

EG&G funmonal organization will be responsible for its own internal traclung and reporting 

Reporting requirements may include 

0 Construction Report including results of quality control tests and as built drawings 
0 Health and Safety Reports 

Quality Assurance Repons 

PROJECT CHANGE CONTROL 

A change control methodology will be unlized for the OU 2 South Walnut Creek Surface 

Water Treatment Facility IRA to allow the orderly handling of project changes Changes 

required during the design a d  con8truction @am8 will bo controlled by change order8 

handled by the FE and Facilines hjc lct  Manager 

PERSONNEL CHANGES 

If key personnel changes are made the effect of the change on the project deliverable 

dates and quality will be a888888d by the Project Manager If a significant impact on the 

project is anncipated the Project Manager will notifv the OU 2 Manager so that EG&G 

management can take correcttve action 

PROJECT CONTROL DOCUMENTS 

The documents that control project amvities are listed below 

e Operable Unit No 2 Intenm Mea8ure/lnteflm Remedial Action Plan for South Walnut 

Creek 

06100276 006 
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Project Management Plan 

Facilities Engineerinq and Project Management Manual 

e Work Procedures for Granular Activated Carbon Treatment System Installation 

Granular Activated Carbon Operation and Maintenance Manual 

Contract and Projwt Work Plans for Riedel Environmentill Services Inc 

Environmental Restoraaon Stapdard Operating Rrocedures 

Environmental Reptoraaon Site Wide Quality Aspprancq Program Plan 

0 

0 

0 

0 

0 Quality Assurance Addenda 

Rocky Flats Site Wide Health and Safety Plan 

Contractor Health and Safety Plqn 

0 Confined Space Entry Permit 

0 Excavation Permit 

e Welding Permit 

0 Work Permit 

0 Project Photographs 
0 Engineenng design plans conbtwctwn specifications approved shop drawings and 

as built drawings and all approvpd modifications tq drgwings 

These documents will be lwated in T1308 Building 130 and at the job site Construction 

quality assurance and health and safety records also will be maintained at Tl3OB and at 

the job site Records will be maintaioed bv the respective document custodian identified in 

Table 9 1 Table 9 2 presents the re~pon8ible personnel qnd the appropriate backups of the 

project management structure 

‘ 0  
OSOW276 006 
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Table 9 1 

Project Records and Curtoduns 

Record Custodian 

Project Specifications and Drawings Addenda and Change 
Orders 

Construction Coordinator s Log 

Project Manager I Log 

QA Audits and Records 

Health and Safety Documentianon 
(Documentation kept at site) 

Site Entry Log 
(Log kept at site) 

Steve Hughes FE 
Bldg 130 

&I1 Schwamkoff FPM 
Bldg 690E 

Dennis Pontius RPD 
Bldg T130B 

Mark Brooks RPD 
Bldg T130B 

Dennis Pontius RPD 
Bldg T130B 

Dennis Pontius RPD 
Bldg 11308 

0 '  
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Tdr Name 
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Project Manager 

Facilities Project Manager 

Construction Coordinator 

Project Enqineer 

HS Engr Site Rep 

Air Programs Rep 

QA Program Manager 

Securitv Shift $upt 

Dennis POnbUS 
ext 5536 

Ken Moss 
ext 5017 

&I1 Schwamkoff 
ext 5626 

Steve Hughes 
ext 7743 

Dina Sassone 
ext 2190 

Ralph Porter 
ext 5603 

Larry Mqlnroy 
ext 2941 

ext 2Q14 

Dixie Shear 
ext 5976 

Jay Clawson 
ext 5023 

Herb Atchison 
gxt 5161 

Mickey Johnson 
ext 5033 

Brian Fielding 
ext 5798 

Mike Arndt 
ext 4294 

Mark Broaks 
ext 3048 
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Consuucuon Coordinator 
Colorado Department of Health 
Code of Federal Regulanons 
Department of Energy 
U S Environmentd Protection Agency 
Environmental Management 
Facilities Engineering 
Facilitmr Engineer Project Engineer 
Facilktos Project Management 
Granular Acuvated Carbon 
Health and Safety Coordinator 
Interagency Agreement 
lntenm Remedial Action 
Operable Unit No 2 
Project Manager 
Project Management Plan 
Quality Assurance 
Qualm Assurance Addendum 
Rocky flats Plant Site Wide Quality 
Assurance Project Plan 
Qualw Assurance Program Manager 
Resource Consorvatton and Recovery Act 
RCRA Factllty Inverbgabon/Correcve 

Rocky Flats Plant 
Remedial Investigation/Feasibil~ Study 
Remedistmn Programs 
Radiation Protection Technologist 
Standard Operating Procedures 

Measures Study 
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INTRODUCTION AND SCOPE 

This Quality Assurance Addendum (QAA) supplements the Rocky Flats Plant Site Wide Quality 

Assurance Project Plan (QAPjP) for the installawn of the Operable Unit No 2 (OU 2) Surface Water 

Treatment Facility in South Walnut Creek This QAA establuhes the specific Quality Assurance 

(QA) controls applicable to the OU 2 Interim Remedial Actlon (IRA) constructton and installation 

activities described in the OU 2 South Walnut Creak Surface Water Treatment Facility Project 

Management Plan for the Granular Acnvated Carbon (GAC) Treatment System A separate QAA 

will be developed for the operation of the GAC Treatment System which will accompany the OU 2 

IRA Sampling and Analysis Plan 

The OU 2 South Walnut Creek IRA is required by the Interagency Agreement (IAG) between the 

U S Department of Energy (DOE) the U S Environmental Protectlon Agency (EPA) and the 

Colorado Department of Health (CDH) to treat contaminated surface water in the South Walnut 

Creek drainage basin 

Surface water will be collected initially from two stations wthin South Walnut Creek and 

transported to the Field Treatability Unit A third collection stauon will be added as modifications 

are made to the treatment system after opermons begin The influent water will initially be treated 

with a GAC system to remove organic compounds metals and radionuclides The treated effluent 

will be discharged downstream to South Walnut Creek Additional treatment units will be designed 

and retrofitted with the GAC system for full removal of radionuclides and metals The GAC 

treatment system construction and operation activities are addressed in this QAA Please refer to 

the OU 2 South Walnut Creek Surface Water Treatment System Project Management Plan (PMP) 

for additional information 
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1 0 ORGANIZATION AND RESPONSIBILITIES 

The OU 2 South Walnut Creek Surface Water Treatment Facility Project Management System for 

the construction and operation phases of the OU 2 IRA are shown in Figures 1 and 2 Individual 

responsibilities with regard to QA are described m detail in QAPjP Secuon 1 0 

responsibilities for the constructton and installation phase of the South Walnut Creek IRA for the 

Facilities Project Manager Project Engineer Construction Coordinator and Health and Safety 

Coordinator are as follows 

Additional 

Facilities Protect Man- 

The Facilities Project Manager is assigned to the project by Facilities Project Management (FPM) 

and reports to the Project Manager The Facilities Project Manager serves as liaison between the 

Project Manager and Facilities Engineering (FE) The Facilities Project Manager assists in the design 

and construction phases of the project budgetmg and administration scoping and scheduling 

activities The Faciliues Project Manager provides guidance and coordinates tasks assigned to the 

Facilities Engineering Project Engineer and Constructton Coordinator 

Proie-ainea 

The Facilities Engineenng Project Engineer (FEPE) is assigned to the project by FE and reports to the 

Facilities Project Manager in FPM as well as the Project Manager During the design and 

construction phases of the project the FEPE is responsible for procuring the services of an 

engineering design firm reviewing contractor prepared engineering design plans preparing 

construction and performance specificatrons provtding as built construction drawings and 

overseeing the activities of the engineering design firm and any associated plans and specifications 

as directed bv the Project Manager Refer to the FE and FPM Manual for a complete narrative of 

responsibilities other than those listed above 
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FIGURE 1 OU 2 IRA CONSTRUCTION MANAGEMENT SYSTEM 
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FIGURE 2 OU 2 IRA OPERATION MANAGEMENT SYSTEM 

Figure 2 
OU2 SOOTH WALNUT CREEK IRA 

SURFACE WATER TREATMENT FACIUM 
PROJECT MANAGEMENT FOR OPERATIONS 

l = l  I ?Fs- I 
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Qmstruction CoordinplfPl 

The Construction Coordinator (CC) is assigned to the project by FPM and reports to the Facilities 

Project Manager All construction activities by the Contractor and its subcontractors will be 

conducted in accordance with EG&G approved engineering drawings and performance 

specifications Statements of Work Constructton Work Procedures the OAPjP and this QAA The 

CC is a point of contact in the field for the contractor and its subcontractors The CC coordinates 

andlot schedules any required utility outages street closures pbn access requirements provrdes 

technical inspections of completed work and obtains all necessary plan construction work permits 

The CC coordinates any required safety training of contractors and ensures work is conducted in 

accordance with all project safety regulatronr The CC ensures that radiological and industrial 

hygiene measurements are taken and coordtnates these actlvtties with the Radiation Protection 

Technologists and lndustrral Hygienists Tha CC records all work progress and prepares punch 

lists and other reports on subcontractor performance The FE and FPM Manual outliner any other 

duties of the CC The CC has stop work authority if project construction health and safety or 

quality criteria are not met 

Health and Safetv Coo rdrnarpL 

The Health and Safety Coordinator (HSC) is assigned to the project by the Occupational Safety 

Manager and reports to the Project Manager The HSC is responsible for coordinaung all health and 

safety related activities for the project including socunng the services of Health Physicists 

Industrial Hygienists and Safety Engineers as necessary The HSC monitors the OU 2 Surface 

Water Treatment Facility requirements as outlined in the Contractor s OU 2 South Walnut Creek 

Surface Water Treatment Facility SiteSpecific Health and Safety Plan The HSC monitors 

construction for personnel protectton and indusmal safety conslderations conducts health and 

safety worksrte inspections documents health and safety audits and reviews all health and safety 

related submittals prior to issuance The Contractor shall develop implement and monitor a site- 

specific health and safety plan 

a 
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All EG&G employees subcontractors and their personnel who are assigned to this project are 

required to have all of the requisite training satisfying 29 CFR (Code of Federal Regulations) 1 91 0 

and 1926 The HSC or designees have stop work authomy for all safety related criteria 

A contractor (Riedel Environmental Services) has been tasked by EG&G Rocky Flats to construct 

and install the water treatment facility This contractor wall report directly to the Project Manager 

and the CC as shown in Figure 1 

2 0 QUALITY ASSURANCE PROGRAM 

The QAPjP was written to specifically address QA controls for IAG related activities The content 

of the QAPjP was driven by DOE Rocky Flats Plant Standard Operating Procedure 5700 68 which 

requires that a QA program be implemented for all Rocky flats Plant (RFP) activities based on 

American Society o$ Mechanical Engineers (ASME) N U  1 

Nuclear Facilitres as well as the IAG which specifies that a QAPjP for IAG related amviaes be 

developed in accordance with EPA QAMS-005/80 Intenm Guidelines and Specifications for 

Prepanng QAPjPs 

selected as the basis for both the plan and subsequent addenda wth the applicable elements of 

EPA QAMS 005/80 incorporated where appropnate 

Ouality Assurance Requirements for 

The 18-ttlement format of NQA 1 was 

4 

The QA controls and requirements addressed in the OAPjP are applicable to the OU 2 Surface 

Water Treatment Facility IRA activibes unless othermse specified in this QAA As a supplement 

to the QAPjP this QAA addresses additional and site specific QA controls and requirements that 

are applicable to the OU 2 IRA construcnon and installaaon activities 

2 1 Trainmp 

All personnel performing activities in accordance with the Standard Operaang Procedures (SOPS) 

specified in this OAA shall receive training as specified in the OAPjP the OU 2 South Walnut Creek 

Surface Water Treatment System PMP and the OU 2 South Walnut Creek Surface Water 

Treatment System Installabon and Work Instructions 
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Doc No 

3 0 DESIGN CONTROL AND CONTROL OF SCIENTIFIC INVESTIGATIONS 

The primary objecttve of this IRA is to determine the effectiveness of the GAC Water Treatment 

Facility to reduce contaminant k v d s  in the surface water contnbuting to the ftow in South Walnut 

Creek A secondary objecbve 18 to  provide addttional informatton regarding the charactenstics of 

water that discharges from the Protected Area In order to meet these objectives the following 

activities will be performed 

Installation of surface water collection system and influent piping 

Installation and operation of a GAC water treatment facility 0 

Sampling and analysis of surface waters at several locations throughout the 

traatment proceu 

Sampling a d  mlysis o f  the matment system waste matenals (e g sediments and 

used GAC motenal) 

0 

Design control and control of the IRA amvities shall be accomplished as described in the QAPjP 

As stated previously this QAA is applicable only to the construction and installation of the GAC 

Water Treatment System Therefore the controls for scientific investigauons including 

establishing Data Quality Oblechves implementing quality control checks and data verification that 

are discussed in the QAPjP are not applicable here These controls for scientific investigauons for 

this IRA acavity will be presented in a separate operattonal QAA 

3 1  Perion 

Specifications for the GAC treatment system have been provided in the following EG&G Rocky 

Fiats facilities Engineenng Documents 

0 Specificattons and Drawings for the Operable Unit No 2 Granular Activated Carbon 

Treatment System EGbG Rocky Flats Faaltties Engineenng Deparrment 

Authorizabon 1986447 October 1990 
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Addendum to Specificattons and Drawings Dated October 19 1990 for Operable 

Unit No 2 Granular Amvated Carbon Treatment System EG&G Rocky Flats 

Facilities Engineertng Department Authorttation #986447 December 6 1 990 

These two documents and any revisions and/or addenda to them shall provide the design control 

specificattons for the design fabtlcaaon installauon start up and performance for the treatment 

facility The treatment facility includes the temporary surface water collemon system and the 

trailer containing the GAC treatment system 

The installation and work instructrons contained in the Installation and Work Instructions Manual for 

the Operable Unit No 2 South Walnut Creek IRA Surface Water Treatment Facility provide an 

outline of the instructions and controls for installation operation and maintenance of the treatment 

facility Those instructtons will be supplemented by a more detailed Operattons and Maintenance 

Manual for the South Walnut Creek GAC Treatment System to be developed bv the construcuon 

and operating contractor and approved by EG&G 

Any sampling equipment that may be used dunng installation of the GAC Water Treatment System 

at RFP shall be decontaminated in accordance with EG&G SOP 1 3 General Equipment 

Decontaminatton and/or SOP 1 4 Heavy Equipment Decontamination Docontaminatton residuals 

produced dunng facility instalIraon will be handled according to SOP 1 7 Handling of 

Decontamination Water and Wash Water 

4 0 PROCUREMENT DOCUMENT CONTROL 

The GAC Treatment System conmumon and operating contractor (Riedel Environmental Services) 

will install and operate the system and conduct field sampling as described in the Agreement for 

Service contract between EG&G and Riedel Environmental Services Inc The contractor will be 

required to implement all applkabh requirements contained in the QAPjP this OAA and the 

installation and work Instructions 
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Contractors may be required to submit a QA Program that meets the applicable requirements of the 

QAPjP and this QAA 

I 

5 0 INSTRUCTIONS PROCEDURES AND DRAWINGS 

The design control documents referenced in Section 2 of this OAA were developed rewewed and 

approved by EG&G according to the mqunemts  of S m o n  5 0 of the QAPjP The installation 

instructions provided in the Installation and Work Instructions for OU 2 South Walnut Creek IRA 

Surface Water Treatment Facility will also be reviewed and approved by EG&G according to the 

requirements of Seaon 5 of the OAplP Any changes or revisions to those specificabons and 

instructions will be reviewed and approved by the originating organizabon 

6 0 DOCUMENT CONTROL 

The following documents will bo controlled in accordance with the QAPjP 

0 Project Management Plan for OU 2 south Walnut Creek IRA Surface Water Treatment 

Facility 903 Pad Mound and East Trenches Areas 

Installation and Work lnmcnons for OU 2 South Walnut Creek IRA Surface Water 

Treatment Facility 

Quality Assurance Addendum (QAA 2 3) to the Site Wide QAPjP for OU 2 South Walnut 

Creek IRA Water Treatment Facility ( C o n ~ o n  and In8tallanon) 

0 

Rocky Flats Plant Site Wide Oualfty Assurance Project Plan for CERCIA Remedial 

Investigation/Fersibili~ Study and RCRA Facility Investigation/Corrsctive Measures Study 

Activities (OAPjP) 

SOPS and construction and operating procedures specified in Table 1 of this OAA 

Site Specific Health and Safety Plan for OU 2 South Walnut Creek Granular Activated 

Carbon Treatment System 
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7 0 CONTROL OF PURCHASED ITEMS AND SERVICES 

The contractor that will provide constructton and installation services to suppon the South Walnut 

Creek Surface Water Treatment Facility activities has been selected and evaluated as outlined in 

the QAPjP Prior to delivery of the CAC Treatment Facility to the DOE RFP site the system will 

receive a Function Test The Functton Test will be performed at the Riedel Environmental Services 

facility in Denver Colorado wcth clean water from RFP and will include a mock collectton 

configuratton (using a trough for collectton weirs and tank) This test will display the system s 

general working order and ability to  perform to basic standards The following items will be 

operated and inspected 

Trailer doors hinges latches etc 

Landing Qears leveling jacks 

Ughung receptacles 

Process pump operauon through high and low flow rates 

Plumbing valvrng flow circuits 

Pressure OauOes flow sensors 

Safety valves check valves 

Drainage system 

Collection pump operatton 

EG&G representoavos will be present and shall be nottfiad of any problems encountered during this 

test The problems will be corrected by the contractor immediately and retested If the problem 

cannot be corrected immediately EG&G representaaver will determine whether another test will be 

scheduled or if the problem component may be demonstrated durtng the Acceptance Test 

Once installatton of the system onscte at  the RFP site is complete Riedel Environmental Services 

will perform an Acceptance l e s t  to display and test the system s ability to perform to 

specificattons This test will involve accurnulaaon of contaminated water at SW 59 and SW 61 

and transpon to the tank Additional water collected from SW 132 will be treated a t  a later time 

Once ample amounts of water have been accumulated the process system will be staned and 
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operated until 10 000 gallons of water have been successfully treated The system will be 

operated at maximum and minimum flow rates and the different flow configurations will be 

displayed 

8 0 IDENTIFICATION AND CONTROL OF ITEMS SAMPLES AND DATA 

The specifications for the constructton and installahon of the OU 2 South Walnut Creek IRA 

Surface Water Treatment System (I e the desmn control documents references in Secuon 31 

contain the specification for the items pans and components for the treatment system Any 

incorrect or defecttw items that are noted dunng consmmon installation or inspections will be 

identified to preclude inadvertent use accordmg to the requirements of Section 8 0 of the QAPjP 

The requirements for the control of samples and data discussed in the QAPJP are not applicable to 

the construction and installation phose 

9 0 CONTROL OF PROCESSES 

The requirements for the control of processes are not applicable to the construction and installation 

of the OU 2 South Walnut Creek IRA Surface Water Treatment System 

10 0 INSPECTION 

Procured materials and construction actwms shall bo inspected (as applicable) in accordance with 

the requirements specified in S m o n  10 0 of the WPjP the installabon and operation 

specifications and the Installatton and Work Instructions 

1 1  0 TEST CONTROL 

As descrrbed in Section 7 0 Function and Acceptance Tests will be performed on the water 

treatment system poor to initiating operations Them tests will display the system s general work 
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~ condition and ability to perform per the specifications described in the design control documents 

referenced in Section 3 1 

In addition to these tests all pipelines will be pressure tested during installation The length of pipe 

being tested will be isolated and pressurized then observed for loss of pressure Any leakage will 

be documented and corrected before installabon of heat tracing and insulanon 

12 0 CONTROL OF MEASURING AND TEST EOUIPMENT 

Pumps flow meters and pressure gauges that are used to test the system during the function and 

acceptance tests and pressure testmg of the collection system s pipelines will be controlled 

adjusted and calibrated according to the manufacturers specifications 

13 0 HANDUNG STORAGE AND SHIPPING e 
The GAC Treatment System shall be transported to the site in a manner that will prevent damage 

to the system No specific transportation specificawns regarding shipping of the system or its 

components have been established 

14 0 STATUS OF INSPECTION TEST AND OPERATIONS 

The requirements for the identtfication of inspeaon test and operating status of items products 

systems or equipment shall be implemented as specified in Section 14 0 of the QAPjP The status 

of the acceptance test and inspectlons will be documented 

16 0 CONTROL OF NONCONFORMANCES 

The requirements for the identificabon control evaluation and disposinon of nonconforming items 

will be implemented as specified in Sectton 15 0 of the QAPjP Nonconformance$ identtfied by the 

construction and operattng contractor shall be submitted to the Environmental Management (EM) 

Department Quality Assurance Program Manager (QAPM) (see Figure 1) for processing as outlined 

in the OAPjP 
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16 0 CORRECTIVE ACTION 

The requirements for the identification documentation and verification of corrective amons for 

conditions adverse to quality will be implemented as outlined in Section 16 0 of the QAPjP 

Conditions adverso to quality idontlfied by the implementmg contractor shaN be documented and 

submitted to the ER Department QAPM for processing as outlined in the WPJP  

17 0 QUALITY A S S M E  RECORDS 

All construction and installam records are considefed QA records and shall be processed in 

accordance with the SOP 1 2 field Documont Control QA records to be generated during the 

construction and installation of the OU 2 South Walnut Creek IRA Surface Water Treatment System 

include but are not limlted to 

0 Calibrabon Records 

0 aAPjP/QAA 

0 Audit/Surveillance/lnspmon Reports 

0 Nonconformance Reports 

e Corrective AcQon D o c m w m  
0 ProcurernentKontractmg Documentanon 

0 Inspection Records 

Training/QuaYication Records 

All QA records generated dunng the planning mdtlucnon operauon and closure of the GAC 

treatment facility for OU 2 will bo submtted to the ER Department Document Custodian for 

processing according to the ER Department OA records system descnbed in Section 17 3 of the 

mPJP 

0 '  
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18 0 QUALITY VERIFICATION 

The requirements for the verificabon of quality shall be implemented as specified in Section 18 0 of 

the aAPjP Audits of the contractor providing construcuon and installauon services shall be 

performed as described tn provmut soctbns of this OAA 

19 0 SOFTWARE CONTROL 

The use of software for the construction and installation of the OU 2 South Walnut Creek IRA 

Surface Water Treatment System 18 not anbcipated Therefore the software control requirements 

discussed in Sectton 19 0 of the OAPjP are not applicable 
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1 0  PURPOSE 

This installation instruction descnbes the installation of the Granular Activated Carbon 

(GAC) treatment system for the Operable Unit No 2 (OU 2) South Walnut Creek Interim 

Remedial Action (IRA) on the Rocky Flats Plant (RFP) An installation instruction summary 

that summarizes the steps listed in Sechon 4 0 and lists the appropnate reference 

document and prerequisites and cautions is provided as Attachment No 1 

2 0 PREREQUISITES 

2 1  

2 2  

2 3  

2 4  

2 5  

The storage tank and trailer unit will be anchored on a pad designed and constructed 

by the Contractor Riedel Environmental Services Inc (RES) 

A site specific Health and Safety Plan written by RES and approved by EG&G will be 

available prior to construmon start up 

Personnel performing construmon activities within Individual Hazardous Substance 

Sites (IHSS) and operating the treatment system on this project must have the 40 

hour OSHA Hazardous Waste training 

Installation of the GAC unm in the trailer will adhere to the performance 

specifications and approved drawings 

All construction personnel must have completed 40 hour OSHA (SARA) training 24 

hour OJT 8 hour supervisor training (for supervisors only) and any required updates 

In addition all personnel must have a baseline physical complying with 29 CFR 

191 0 120 All training and medical requirements are to be complied with as outlined 

in the site specific health and safety plan prepared by RES 

860W114 001 
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2 6 Daily Safety and Plan-of the Day Meetings shall be held between the EG&G 

Constructton Coordinator EG&G Project Manager and RES Project Manager or the 

respective designees Weekly progress tneebngS will also be held between EG&G 

Project Manager and the RES Project Manager or the respective designees 

2 7 Any and all subcontractors utilized by RES shall be appraised of liability under the 

Interagency Agreement (IAG) 

2 8 The following Contractor personnel are required as needed for construction and 

equipment installabon mvibes 

field engineer 

health and safety technician 

construction foreman 

electrician 

plumber 

carpenter 

heavy equipment operator 

laborers 

2 9 The following materials are required for construmon and equipment installation 

activities 

elecmcal supplies 

plumbing supplies 

lumber 

telephone service suppltes 

insulatton materrals 

aggregate 
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berm matenals 

concrete 

road base 

2 10 The following documents are required for construction and equipment installation activities 

weekly work permit 

excavation permit 

confined space enVy permit 

approved contractor construmon schedule 

OSHA and onentatlon training records 

physical examination and approved respirator protection plan 

Contractor health and safety plan 

2 1 1 The following safety equipment is required for construction and equipment installation 

activities 

hard hats 

safety shoes or protectors 

electrical safety gear 

eyetear protecbon 

PPE (as needed) 

2 12 An approved Contractor work schedule shall be itemized as a checklist for the Project 

Manager and Construction Coordinator reference This checklist shall include the work 

procedure descnphon the necessary reference document and applicable prerequisite 

activities and safety precautions 

3 0 SPECIFICATIONS 

86000144006 
a '  
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3 1 EG&G Facilibes Engineering/Facilibes Project Management (FE/FPM) Design Criteria 

Manual 

3 2 Specifications and Drawings for the Operable Unit No 2 Granular Activated Carbon 

Treatment System EG&G Rocky Flats October 1990 

3 3 Addendum to Specificabons and Drawings dated October 19 1990 for Operable 

Unit No 2 Granular Activated Carbon Treatment System EG&G Rocky Flats 

December 6 1990 

3 4 Rocky Flats Plant Electrical specificabons 

3 5 Rocky flats Plant (RFP) Standard SC 106 Revision E Important Low Hazard Seismic 

Loading 

3 6 GAC Treatment System Operations and Maintenance Manual (in progress) 

4 0 PROCEDURES FOR INSTAUATION OF GAC SYSTEM 

Note 

The collection transport and treatment systems wdl be nstalled by the 

constructton contractor without permanently disrupting the environment All 

components will be temporary such that the site may be returned to Its original 

condltion upon removal of the system 

4 1  We ir Ins- I 



ENVIRONMENTAL RESTORATION Manual 21 100 PM OU02 3 
lnstatlation and Work Instruction for Issue No IWI201 Rev 0 
OU 2 South Walnut Creek IRA Page 6 o f  10 
Surface Water Treatment Facility DRAFT Effective Date a13019 1 

4 1 1 Place the pre cast concrete weirs in a bed of sandhentonite mixture Do 

not excavate If necessary place sandbags at the waterhentonite contact 

to provide long term protection from erosion 

4 1 2 Place a stainless steel submersible pump (free standing) inside each weir 

4 1 3 Bolt a steel box cover to the top of each weir to protect the pumps 

4 2 Pioina A w m b  ly 

4 2 1 Route all piping on the surface and double contain any lines that transport 

raw water to prevent the spread of contaminants should a leak in the 

primary piping occur 

4 2 2 Connect the primary influent pipeline to the submersible pump using insert 

fittings 

Note 

This pipe will be mserted Into the secondary pipe 

4 2 3 Connect the secondary piping to the primary piping using rubber reducing 

fittings except at the collection weus 

4 2 4 Pressure check all pipelines during installation Isolate each length to be 

tested and pressurize w h  air to 50 psi Observe for pressure loss If 

pressure loss occurs report the leakage to the EG&G Construction 

Coordinator Correct the leakage and repeat pressure check until no 

pressure loss is observed This step will be observed by an onsite inspector 

868W114 006 a 
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4 2 5 Heat trace insulate and cover the pipelines with an aluminum skin secured 

with screws Support the insulated piping above ground with timber 

cnbbing and anchor with tee posts 

4 2 6 Route the discharge pipeline through the culvert Raise the pipelines from 

the bottom of the culvert with short lengths of channel stock placed laterally 

across the culvert 

Note 

The discharge pwolvre will be constructed of 

rchrdule 80 wc 

4 2 7 Route the PVC discharge effluent piping to carry the treated water back to a 

point downstream from SW132 

4 3 1 Construct trailer and tank pads by spreading and compamng road base 

4 3 2 Test the compaction of road base material by ATEC 

4 3 3 Install pre fabncated trailer pad footings 

666001 14 006 
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4 4 Tank Assembly 

4 4 1 Center a surge tank on the phd constrbcted by RES and anchor in 

accordance with Rocky Flats Plant (RFP) Standard SC 106 Rev E for 

Important Low Hazard Seismic Loading 

Note 

The surge tank wdl be placed inside a larger 

containment tank which is capable of retaming 120 

percent of the surge tank s capacrty Collection 

pump shutdown controls for overflow protection will 

be provided 

4 4 2 Assure the tank is completely closed and the vent is fitted with a float valve 

that will close should the shutdown controls fail 

4 5  

4 5 1  

4 5 2  

4 5 3  

4 5 4  

Deliver pre fabricated 48 foot trailer to RFP 

Center the trailer which will house the GAC Treatment System on the pad 

constructed by RES 

Independently level the long and short sides of the trailer with 4 foot 

carpenter's levels 

Connect cables from the trailer to helical anchors Tighten the tie downs in 

accordance with RFP Standard SC 106 Rev E for Important Low Hazard 

Seismic Loading 

86800144006 
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4 6 1 Install a slod mounted portable generator near the trailer and connect a 500 

gallon double-wall steel fuel tank to the fuel supply 

4 6 2 Plumb the trailer and the cotlection and discharge pipelines to the surge tank 

and to the respective submersible pumps and heat trace insulate and 

jacket the weirs and all remaining piping 

4 6 3 Wire the collmon pumps and heat tracing to the trailer breaker panel 

4 6 4 Wire the breaker panel to the generator 

4 7 preoare Svstem f- ration 

4 7 1 Connect the inlet and outlet piping to their respective ports in the treatment 

system with quick connect hoses 

4 7 2 Pre wet the GAC units prior to operation per the manufacturer s 

recommended methods (see GAC Treatment System Operation and 

Maintenance Manual) 

4 8 Finalimon/A-tance Test 

4 8 1 Perform a visual inspecuon of the Water Treatment System 

4 8 2 Conduct the onsite acceptance test Once the GAC system is connected to 

the collection system an Acceptance Test of the entire treatment system 

will be conducted according to the specificaaons described in the Statement 

86600114001 
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of Work for the Operable Unit No 2 Granular Activated Carbon Treatment 

System and the Quality Assurance Addendum for the OU 2 South Walnut 

Creek Surface Water Treatment Facility An EG&G inspector will observe 

this Acceptance Test and initial the checklist (Attachment No 1) if the test 

meets specificahons 

4 8 3 Prepare punchlist and clean up the site 
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RIEDEL ENVIRONMENTAL SERVICES 
SITE SPECIFIC SAFETY PLAN 

OPERABLE UNIT NO 2 

ROCKY FLATS PLANT 
GOLDEN, COLORADO 

GRANULAR ACTIVATED CARBON (GAC) TREATMENT SYSTEM 

April 2 5 ,  1991 



1 0 INTRODUCTION 

This plan establishes requirements and provides guidelines for 
worker safety and hazard identification during the installation of 
the Granular Activated Treatment System for the Operable Unit No 
2 located at the Rocky Flats Plant in Golden Colorado The 
purpose of this plan is to identify procedures for avoiding 
potential hazards from chemicals equipment, or the environment, 
and for responding to serious inlury or accident No changes will 
be made to this plan without consent and approval by RES prolect 
manager and health and safety officer These changes to be filed 
on HSP Field Change Forms in appendix A 

1 1 SITE DESCRIPTION 

The OU2 is comprised of the 903 Pad, Mound, and East Trenches Areas 
which are located east-southeast of the RFP as shown in Figure 1 
The areas of OU2 lie within either the South Walnut Creek or Woman 
Creek drainage basins Twenty sites, designated as IHSSs, lie 
within OU2 five in the 903 Pad area, four in the Mound area, and 
11 in the East Trenches area RES will install a water treatment 
system in this area but will not cross any IHSS sites 

The 903 Pad Area consists of the following IHSS sites 

a 

1) 903 Drum Storage Site (#112) - Area used (during the 
1950's and 1960's) for storage of drums containing cutting 
oils containing the following - Uranium - mineral oil - Carbon Tetrachloride - Trichloroethene - Tetrachloroethene - Silicone Oils - Acetone - Ethanolamine 
These drums were removed by 1968, the contaminated areas 
(resulting from leaking drums) were scraped into one area and 
capped with dirt and asphalt 

2) 903 Lip Site (#155) - Area contaminated by wind carried 
contaminants from the pad area 

3) Trench T-2 Site (#log) - Trenches used for disposal of 
sanitary sewage sludge and flattened uranium and plutonium 
contaminated drums 

4) Reactive Metal Destruction Site (#140) - Area previously 
used for destruction of lithium sodium, calcium andmagnesium 
metals and various organic solvents 

5) Gas Detoxification Site ( # 1 8 3 )  - Building 952 - used to 
detoxify bottled gases 





The Mound Area consists of the following IHSS sites 

1) Mound Site (#113) - Uranium, plutonium and solvent drum 
storage area Area has been partially remediated 

2) Trench T-1 Site (#108) - Trench containing approximately 
125 buried drums of depleted uranium and plutonium chips 
coated with lathe coolant 

r. 

3) Oil Burn Pit No 2 Site (#153) - 2 trenches previously 
used for burning oil containing uranium 

4) Pallet Burn Site (#154) - Area used to burn pallets which 
might have been contaminated with solvent and/or 
radionucleides 

The East Trenches Area consists of 9 trenches which were previously 
used to dispose of depleted uranium, flattened depleted uranium and 
plutonium-contaminated drums and sanitary sludge These may be 
found in figure 1 as follows 

Trench T-3 - #llO 
Trench T-4 - #111 1 
Trench T-5 - #lll 2 
Trench T-6 - #lll 3 
Trench T-7 - #lll 4 
Trench T-8 - #111 5 
Trench T-9 - #111 6 
Trench T-10 - #lll 7 
Trench T-11 - #111 8 

Additionally, two (2) areas (#216 2 and #216 3) were used for spray 
irrigation of sewage treatment plant effluent 

Also present in the vicinity of the OU2 are six (6) other IHSS 
previously designated as Solid Waste Management Units (SWMU) (see 
Figure 1) 

1) IHSS 121 Original Process Waste Lines - These are 
abandoned process effluent from the process areas at the 
facility Potential groundwater contaminants are 
tetrachloroethylene, trichloroethylene, carbon tetrachloride 
radionuclides and nitrates 

2) IHSS 141 Sludge Dispersal Plume - This area is believed 
to have been impacted by wind dispersion of dried sludge from 
the Sewage Treatment Plant drying beds 

3) IHSS 142 5 Retention Pond B-1 - This pond was believed to 
have been contaminated by various wastes containing nitrates 
and low level radioactive waste 
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4) IHSS 165 Triangle Area - This area was used from 1966 to 
1975 for the storage of drums containing plutonium- 
contaminated wastes These wastes have since been removed 

5) IHSS 190 Caustic Flow Path - This area was caused by a 
spill of caustic wastes near the steam plant (building 443) 
Snowmelt is believed to have transported potassium hydroxide 
(which had been neutralized) to Pond B-1 

6) IHSS 192 Chromium Flow Path - This area was caused by the 
transport of cooling-tower blowdown, which may have contained 
chromium-laden biocides, to Pond €3-1 

RES will install water collection stations at SW59 and SW61 which 
are located in IHSS 192 Chromium Flow Path (see figures 2 and 3), 
no excavation will take place 

Chemical Data Sheets for the various contaminants present may be 
found in Appendix C 





2 0 SCOPE OF WORK e 
As part of the Interim Remedial Action Plan for the Operable Unit 
Number 2, RES will design, build and set up at Rocky Flats a water 
filtration system which includes the Following 

1) Collection System - catch basins in the field to collect 
water and pump it to storage tank, 
2) Process System - three bag filters and four granular 
activated carbon (GAC) units to filter water of assorted 
hydrocarbons and chlorohydrocarbons 
3) Trailer - housing for process system and office, 
4) Electrical System - support for alarms, process system, 
collection system and trailer 

These will be fabricated and installed during April and May, 1991 
(see figure 3 for location and layout) 



3 0 KEY PERSOlJNEL ASSIGNMENTS a 
3 1 EGLG PERSONNEL 

J E Evered 
T C Greengard 
D W Pontius 
D Smith 
J R Malestic 
F J Furman 
C E Kennedy 
G Shearer 
D M Sassong 
L A Doerr 
B P Fielding 

3 2 RES PERSONNEL 

- NAME 

Matt Wetzel 
Gerald Marks 
David McClellan 
Frank Johnston e 

TITLE 

E R Director 
Remediation Programs Manager 
IRA Manager 
E R H&S Officer 
H&S Director, Deputy AGM 
Occupational Health Director 
Manager, Safety & Hygene 
HtS Area Manager 
HCS Liason Officer 
Radiation Engineering Rep 
Site H&S Coordinator 

TITLE 
Pro] ect Manager 
H&S Officer 
Project Engineer 
Pro] ect Foreman 

EXTENSION 

4934 
7121 
5536 
5958 
4707 
2895 
4369 
2755 
5785 
5151 
7098 

The Prolect Manager will have overall responsibility for 
implementation of the site health and safety program 

The Health and Safety Officer will be responsible for application 
of the site health and safety plan to each task 

The Prolect Engineer will be responsible for the design and 
installation of the treatment system 

The Proiect Foreman will be responsible for on-site personnel 
assignments and task completion 

I- 



0 4 0 ONSITE WORKPLANS 

a 

The following tasks will be completed on RFP site for the 
installation of the OU2 system These tasks will overlap, 
somewhat, but the sequence will be similar to the following 

1 Each weir will be installed without excavation (see QA 
Addendum) A steel box cover will be bolted to the tops 

stainless steel submersible pump will be placed (free 
standing) inside 

of each weir to protect and contain the weir A 

2 The primary influent piping will be connected by using 
insert fittings This pipe will be inserted into the 
secondary pipe, which is also connected using insert 
fittings All secondary piping will be connected to the 
primary using rubber reducing fittings (except at the 
collection weirs) The system will periodically be 
pressure checked for leakage The discharge pipeline 
will be constructed of schedule 80 PVC and pressure 
checked Routing through the culvert will require 
cribbing with short lengths of channel stock placed 
laterally across the culvert to raise the pipelines from 
the bottom 

3 The pipelines will be heat traced, insulated, and covered 
with an aluminum skin secured by screws The insulated 
piping will be supported above the ground with timber 
cribbing where necessary and anchored with tee posts 

4 The surge tank will be placed inside the containment tank 
and will be plumbed together The tank will be centered 
on the pad and anchored in accordance with Rocky Flats 
Plant Standard SC-106 Rev E for Important-Low Hazard 
Seismic Loading 

5 The trailer will be delivered and centered on a pad built 
by RES The long and short sides of the trailer will 
be leveled independently, using 4 foot carpenters levels 
Cables will be connected from the trailer to the tie- 
downs provided by EG&G, these will be tightened in 
accordance with Rocky Flats Plant Standard SC-106, Rev 
E for Important-Low Hazard Seismic Loading 

6 The portable generator will be placed near the trailer 
and connected to its fuel supply (a 500 gallon double 
wall steel fuel tank) The fuel tank will be properly 
grounded, placement and installation of the tank will be 
inspected for approval by EGLG Fire Department 

Y 1 



7 The trailer will be plumbed to the surge tank The 
collection and discharge pipelines will be plumbed to the 
surge tank and their respective submersible pumps 

8 The weirs, and all remaining piping will be heat traced 
insulated and jacketed 

9 The electrician will wire the collection pumps, and heat 
tracing to the trailer's breaker panel The breaker 
panel will be wired to the generator 

10 Final system inspection and check 

11 Acceptance test 



5 0 HAZARD EVALUATION 

Installation of the OU2 GAC system will present the following 
potential hazards 

1) Physio-chemical - Varius organic contaminants (see Table 
1) exist in the water at SW59 and SW61 in low concentration, 
it is anticipated that these contaminants will not pose a 
respiratory threat to workers, however, precautions will be 
taken to avoid physical contact with these waters 
2) Biological Hazards - Bee sting and snakebite may pose a 
threat to workers on this site 
3) Radiological - Low level may be present in surrounding 
areas (25 pCi/gm Alpha and 36 pCi/gm Beta have been detected 
in the siols in the area) and in the water at SW59 and 
SWGl(Tab1e l), the immediate site will be sampled by EGLG 

radionuclides are not present 
4) Construction - typical hazards will include electrical 
shock, vehicular hazards, crane, and typical hand tool 
hazards 

prior to work to ensure that significant levels of 

5 1 SITE SPECIFIC HAZARDS 

1 Low Level Radiation 
This project does not involve handling of significantly high 
levels of radioactive material, butthe potential to encounter 
radioactive materials exists from currently unknown sources 
Any suspect material (1 e does not belong to RES) should be 
treated with the likelihood of containing radioactive material 
and should not be handled without written authorization from 
EG&G Additionally, any restricted areas should not be 
entered for any reason without proper authorization from EG&G 
These restricted areas will be posted with proper labeling and 
barricaded Items which display yellow media are to be 
considered containing radioactive materials and should not be 
handled by RES personnel EG&G will provide TLD Badges for 
Riedels' personnel to be analyzed monthly as required by EG&G 
protocol Riedel employeels will sign a statement for EG&G 
to release results of TLD Badges to Riedel In addition EG&G 
personnel will make a daily sweep of the area for low level 
radiation during installation 

2 IHSS/SWMU 
This phase of RES operations is not within IHSS areas No 
SWMUs comprise the selected trailer site but the collection 
stations will be placed on a SWMU area, the soil in this area 
will not be removed RES personnel is directed not to enter 
or disturb soil within IHSS/SWMU boundaries 



TABLE 1 

SURFACE WATER QUALITY 

Oraan 1 c s  

Vinyl Chloride 
Methylene Chl ortde 
Acetone 
Carbon Disulfide 
1 1 Dicnroroethene 
1 1 Dichloroethane 
1 2 Dichloroethene 
Caroon Tet rachl or 1 de 
Trichl oroethene 
Tetrachioroethene 

01 ssol lea Metals 

Ant i nonj 
Beryl i un 
Iron 
Manganese 
Sel e n  1 LY  

Ti R 
@ Strontium 

To 1- als 

AI UT1 n o  I 

A ~ L  rronr 
Bar UT 
Beryl 1 LT  
Cad71 clr 
Chro-ril "1 

Copper 
Iron 
Le cd 
Lltt.1Li-l 
Manganese 
Me r c L py 
Molybdeium 
Nickel 
Sel en 1 urn 
Stront Lrn 
Tin 

CODol t 

Vanadi m 

I 

INFLUENT EFFLUENT 
CONCENTRATION 

1 1  
34 
99 
5 

127 
6 

10 
249 
298 
23 5 

0 0607 
0 0052 
0 3476 
0 6073 
0 0063 
0 8772 
0 7641 

24 0745 
0 645 
1 5985 
0 0439 
0 0120 
0 1642 
0 1105 
0 2281 

155 5478 
0 1664 
0 5859 
2 8410 
0 0019 
0 1426 
0 1922 

0 9081 
0 1941 
0 4244 
1 3159 

o 0078 

NA 
NA 
NA 
5u 
5u 
5u 
5u 
5u 
5u 
5u 

NA 
NA 
N A 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



TABLE 1 (cont ) 

SURFACE WATER QUALITY 

Dissolved Radionucl ides 

Gross Alpha 
Gross Beta 
P1 utonium 239/240 
Total Urani um 

Total Radionuclides 

Gross Alpha 
Gross Beta 
P1 utoni urn 239/240 
Americium 241 
Total Uranium 

INFLUENT EFFLUENT 
CONCENTRATION 

17 70 NA 
33 86 NA 
0 17 NA 
10 17 NA 

632 NA 
463 NA 

7 34 NA 
2 96 NA 
13 21 NA 

The inrluent concentrations are based on flow weighted maximum concentrations 
of 903 Pad and Lip Area Seeps (SW 50 51 52 55 57 58 and 77) SW 
53 59 63 64 and Upper South Walnut Creek seeps and surface water 
sLations (SW 56 60 61 101) 

Tnc iuent concentration requirements are based upon Applicable or Relevant 
ard Appropriate Requirements (ARARs) The U designation following the 
er-1 uent concentrations indicates that the concentration is the detection 
1171 tor that constituent 



3 Noise 
Elevated noise levels may be encountered during filter changes 
from the purging of air from the vessels A noise survey will 
be conducted by RES when the operation begins to determine the 
need for hearing protectors Control of noise hazards shall 
be in accordance with 29 CFR 1910 95 Noise hazard areas 
(greater than 85 decibel average continuous, or 140 decibel 
impulse) must be appropriately marked and hearing protection 
for noise attenuation worn when in the area 

4 Electrical Shock 
Electricity is provided for operations by EG&G The 
filtration system will be properly grounded, with outlets 
protected with ground fault interrupters All electrical 
cords will be rated for the task involved, and will be 
inspected prior to use to insure good working condition 

5 Vehicles 
On site speed limits have been established at 5 mph Site 
characteristics has developed numerous short visibility areas, 
blind spots and a need to reduce dust disturbance (IHSS/SWMU) 
which requires slow speeds Seat belts will be worn by all 
workers in vehicles 

6 Granular Activated Carbon (GAC) 
GAC preferentially removes oxygen from air Warning signs 
will be provided to indicate the potential for a low-oxygen 
area Warning signs will also be provided indicating that the 
access doors to the trailer remain open while servicing the 
GAC units 

7 Heat - Ambient Air 
During summer months temperatures will range from 70°F to 
95OF Crews will maintain proper fluid intake, break in shady 
areas, and observe each other for signs of 'Heat Stress 
Hazards and symptoms of heat stress will be discussed in 
tailgate safety meetings when necessary 

a Cold - During winter months temperatures could range from 40°F 
and below Crews will watch each other for signs of cold 
stress Warm fluids and frequent breaks may be deemed 
necessary Hazards and symptoms of cold stress will be 
discussed in tailgate safety meetings when necessary 

9 Rain - Spring and Summer rains will make for slick surfaces 
and an increase in volumes of water to treat 

10 Snow - Winter snows will make for slick surfaces, reduced 
visibility and possible ground blizzard 



11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Electric Storms - During electric storms crews will remain 
indoors or in a vehicle until it passes All equipment shall 
be properly secured and grounded 

Lifting/Moving - Proper techniques for lifting shall be used 
when changing filters Mechanical devices shall be used 
whenever possible 

Rough Terrain - Rocky Flats Plant is located near the 
foothills so terrain has hills, valleys, slopes, ditches etc 
Crews shall pay attention while on foot or off road in a 
vehicle 

Structural Integrity -The trailer should be an enclosed, self 
contained unit, stable and will be anchored in accordance with 
Rocky Flats Low Importance Siesmic Criterion and for high wind 
stability 

Remote Area - Areas of Rocky Flats Plant are isolated and have 
poor visibility Crews will have a portable phone or radio 
contact with one another and with RFP Emergency Response (966- 
2911) 

Heavy Equipment - Some heavy equipment will be used to move 
the trailer and plow roads All equipment shall have roll 
cages and seat belts Back up alarms shall be on all pieces 
of equipment 

Materials Handling - All materials shall remain in original 
containers if possible Proper storage and usage shall be 
followed 

Storage Flammable Gas/Liquid 
Diesel fuel shall remain in proper D 0 T approved container 
or in fuel tank on Riedel pickup or in properly grounded 
double wall storage tank All other fuels will be stored in 
approved safety cans in approved locations 

HazMat Use/Corrosives 
Acids used to treat samples shall remain in original container 
and handled using safe work practices as discussed in RES 29 
CFR1910 120 training for hazardous waste site worker 
awareness Nitrile or Neoprene gloves will be worn when 
handling corrosives MSDS's will be provided on-site for all 
chemical products supplied or used on-site by RES 

Hand Tools - Hand tools will be inspected weekly and before 
each use for wear, lagged edges, split or broken handles and 
removed from service if defects are found All manufacturers 
procedures shall be followed 
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Power Hand Tools - Power tools shall be inspected weekly and 
before each use Any defects the tool is to be pulled from 
service and tagged for repairs All manufacture’s procedures 
shall be followed 

High Pressure Water - Water will be flowing thru pipe and hose 
at maximum 50 psi Connections and clamps are to be inspected 
daily Spare fittings and hoses will be kept on site should 
there be a rupture Additionally, the system will be equipped 
with pressure controls and relLef (and backup pressurg relief) 
to protect against overpressurization All exterior piping in 
doubly contained, all interior piping is contained in a bermed 
area, the equalization tank is contained in a secondary tank 
Should a problem arise, any spillage will be contained within 
the secondary piping, tank or within the containment berm, the 
spillage will be directed to the tank for treatment for 
discharge 

Wind - Rocky Flats being along the front range catches 
numerous days of high winds All equipment, trailers, and 
pumps shall be anchored as not to be effected by the wind In 
excessive wind employees shall remain in an anchored trailer 
or vehicle During construction, winds in excess of 15mph the 
job will shut down 

Confined Space Entry - Installation of the pipelines within 
the culvert under the buffer zone access road will require 
entry All procedures will closely follow and comply with 
RES and EG&G’s confined space entry program (See Appendix B) 

Lift Equipment - Installation of the System will require use 
of a small crane to off load and locate equipment 

Ladders - Ladders may be used periodically to inspect the tank 
and trailer The ladder will be secured at top and bottom for 
slide out and safety harnesses with lifelines attached to the 
top of the tank will be used when working on the tank 

5 2 ENGINEERING CONTROLS 

The engineering controls built into the water treatment system 
to minimize risk of exposure include 

1 Closed system from weirs to discharge 

2 Pressure relief valve to shunt excess water to storage 
tank at pressure in excess of 12 psig 

3 Air auto-release valve for each GAC unit 

4 Cleanup pump on floor under GAC units 



5 Heat, ventilation and air-conditioning unit in the 
trailer 

6 PVC piping to withstand pressure in excess of 100 psi 

7 Visual and audible alarm system for overflow or low 
volume 

a Backflush and drain GAC units immediately with water 
prior to removal 

9 All water will be returned to the equalization tank for 
treatment for discharge 

A deluge shower will be built in the front of the trailer 
Workers will be instructedto remove clothing immediately and flush 
any body part that comes in contact with the Contaminated water 
The shower is a pressure vessel with built in eye wash and drench 
hose It will contain solution and be pressurized to not over 90 
PSI 

5 3 SAFE WORK PRACTICE S 

Safe work practices by workers to minimize risk of exposure to 
contaminants include 

1 Familiarity with hazards, symptoms of exposure and first 
aid for chemical contaminants present in filtration 
water, via on-site training 

2 Wear PPE of PVC boots, saranex suit, nitrile gloves and 
face splash protection when performing work expected to 
encounter contaminated water such as sampling, filter 
changes, system repair/maintenance 

Although contact with contaminated water is not anticipated, 
workers will be informed of the hazards of the contaminants in 
compliance with 29 CFR 1910 1200 and 1910 120 MSDS' will be kept 
on site as Appendix C to this site safety plan 



6 0 GENERAL TRAIMIMa 

All personnel who work on this site will complete 40 hours of 
1910 120) i classroom training in handling hazardous waste (0 S H A 

This training includes 

Regulatory Compliance (OSHA, EPA, DOT) 
Toxicology 
Flammables 
Corrosives and Reactives 
Respiratory Protection 
Protective Clothing 
Noise Stress 
Heat/Cold Stress 
Ionizing Radiation 
Drum Handling 
Confined Space 
Decontamination 
Environmental Monitoring 
Site Safety Plans 
Medical Surveillance 
Contingency Plans 

The classroom training is followed by three days o f  on-the-]ob 
training, supervised by experienced personnel Annually all field 
employees receive eight hours of refresher training on the above 
topics 

Additionally, all on-site personnel involved with the operation of 
the system will complete a radiation worker training provided by 
EG&G 

Managers and supervisors receive eight hours of training on safe 
management of hazardous sites All training complies with 29 CFR 
1910 120 All RES field employees receive initial and 
recertification training in First Aid and CPR Site specific 
training for this prolect includes a 24 hour class put on by EG&G 
in Radiation Safety and operations 

6 1  TRAINING FOR SITE SPEC IFIC HAZARnS 

All employees who are subject to exposure to the organics, 
dissolved metals and total metals of the filtered water shall be 
informed of the following 

Specific nature of the operations which could result in 
exposure to contaminants 

The purpose, proper selection, fitting, use and limitations of 
protective equipment applicable to work with contaminated 
water 



A description of the medical surveillance program to evaluate 
for effects of exposure 

Information concerning the symptoms and adverse health effects 
associated with exposure to the contaminants 

Routes of exposure (skin penetration, inhalation, and 
ingestion) 

First Aid for exposure to the contaminants 

6 2  TAILGATE SAFETY MEETIN GS 

Job site tailgate safety meetings shall be conducted by the RES 
health and safety officer or the shift foreman at the beginning of 
each shift for each job and whenever new employees arrive at the 
job site The meetings discuss the Health and Safety 
considerations for that day's activities and outline the protective 
equipment necessary 
Weekly safety meetings will be conducted by the Prolect Manager 
with the aid of one crew member from each shift discussing a site 
specific topic of concern 

Minutes of the meetings will be maintained 

- _ -  



7 0 SITE CONTROL 0 
Access to the site will be controlled by Riedel with assistance 
from the EG&G security staff Only qualified individuals may enter 
the site and perform work on the project, and will require 
understanding of this Site Safety Plan (as indicated by signature 
on the safety plan) The site is visible from the inner east gate 
and proper signs will designate areas for safe entry 

Zones will be established as defined by the tasks and PPE 
requirements outlined in section 8 0 of this plan, details 
reguarding locations of these zones will be discussed in the 
toolbox safety meeting prior to work requiring regulated zone 
establishment The zones will include an exclusion zone, 
contamination reduction zone and support zone designated by 
differing colored banner guard 



8 0 PERSONNEt PROTECTIVE EQUIPEMENT 

At all times, all workers on site will wear steel-toe shoes and 
hard hats When performing tasks presenting a risk for exposure to 
contaminants, workers will wear modified level llD1l protection (SEE 
Table 2) This will include 

Hard Hats 
Steel-Toe PVC Shoes 
Shatter resistant eye goggles or face shield 
Nitrile Gloves 
Saranex Suit 

No changes to the speoified levels of protection shall be made 
without the approval of  the site safety offioea and/or the projeot 
manager 

Contaminated protective equipment shall not be removed from the 
regulated area until it has been decontaminated or properly secured 
for decontamination elsewhere 

Legible and understandable precautionary labels shall be affixed 
prominently to containers of contaminated scrap, debris, waste 
water and clothing prior to storage on site 

No food or beverage shall be present or consumed in the designated 
regulated zones Eating or drinking shall be allowed only in 
designated areas and only after hand and exposed skin has been 
washed 

No tobacco products shall be present or used in regulated zones 
Cosmetics shall not be applied in the regulated zones 

All work on the prolect will be conducted according to the IIBuddylI 
system 



TASK 

WEIR INSTALLATION 

PIPELINES 

@HEXT !l'RACE/INSUL 

TANK INSTALLATION 

TRAILER SETUP 

GEN SET INSTALL 

TRAILER HOOKUP 

WEIR INSULLATION 

FINAL WIRING 

ACCEPTANCE TEST 

Y 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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TASK/EAZARD RELATIONSHIP 
WITH PPE REQUIREMENTS 



Operable U n i t  Phase 

Describe t h e  employee S duties as they rala+a to the exposures at tCle E9 
remedial prolect site: 

Detail t9e eatbated expoeure levels anticipated for thio emuloyea ac 
this ZR remedial project S i t e :  

Oescr-ke tPe Personal Protective Equipment (PPE) t h a t  t h i s  emoloyee -s 
a n t i c a a t e d  usmg at t h i s  ER remedial project site 

FIG JRE A- 3 Medical Surveillance fnf ormation S h e e t  



HAZARDOUS MATERIAL ACCESS LOG 

, Vamea of Time 

enzerzng arsa each 
1 emoloyees of 

entry 

- 

Time Enter the coded numeta frzm be1-d 
of 
each Work Actfvtties Personal Protecz, 0 

exit Per: f o rmed Equrpment Used 

Date Operable U n i t  Number Phase Number 

I 

List the hazardous materials present in the work area and the 
concentrat,ons (If available) 

1 I 1 

PROTECTIVE EQUIPMRTS 

I 
WORX ACTIVITIES 

FIGURE A-4 Hazardous qaterfal Access Log 



9 0 MEDICAL RESPONBE a 
I 

I 

This is a statement of procedures to be followed in the event of a 
medical emergency at the site The plan is divided into several 
separate procedures depending on the severity of the inlury It is 
the responsibility of the Prolect Manager to gudge the severity of 
in]uries and take appropriate action Basic first aid will be 
administered by RES personnel as necessary until medical assistance 
is available All RES personnel are trained in American Red Cross 
First Aid and CPR A first aid kit will be kept in the office part 
of the trailer 

Emercrencv Accidents 

Immediately call for EG&G Response at 966-2911 and give details of 
emergency, and exact location 

Anyone involved in an accident resulting in inlury requiring non- 
emergency medical assistance (1 e , minor cut, sprains, etc ) will 
be sent to 

Hospital Name Arvada Emergency Clinic 

Address 5730 Ward Road, Arvada, Colorado 

Phone (303) 422-8090 

Directions From east gate at Rocky Flats, go right on 
Indiana and proceed south to 64th Ave Turn left, and go to Ward 
road Turn right on Ward Rd and go south to 57th Ave Turn left 
into clinic 

- 9 1  RECORD KEEPING 

The Health and Safety Liaison Officer or SHSC shall retain a copy 
of the completed Figure A-3 for each employee in the Confidential 
Employee Training and Medical Certification File at the ER remedial 
pro-~ect work site 

The Occupational Safety Division will maintain the completed figure 
A-4 along with the exposure data gathered during area sampling and 
personnel monitoring 

These records must be accessible to the employee for review 

- 9 2  MEDICAL SURVEILLAN CE 

Pre-employment and periodic update medical examinations are 
required for persons working with, or those who may be assigned to 
work with hazardous; waste The medical examination must have been 



within a 12-month period prior to on-site activity and repeated 
annually Physical examinations are conducted for RES workers by 
Tridem Medical Services in Denver, Colorado A fitness for duty 
statement for each worker will be kept on site A description of 
the RES Medical Monitoring Plan is on,file in the RES office and on 
site in trailer 

I 10 0 DECOHTAXIEATION 

a 

Workers having contact with the contaminated water (via sampling 
raw and contaminated water or system maintenance or accidental 
exposure) will decontaminate themselves in the deluge shower at the 
trailer Workers will wash their hands with water following each 
sampling Following an accidental exposure to the skin, workers 
will flush their skin with water for fifteen minutes Following an 
accidental exposure to the eyes, workers will flush their eyes for 
fifteen minutes with water The RES Prolect Manager will evaluate 
the circumstances and extent of any exposure for reporting to EGCG 
H/S Manager 

All PPE shall be collected, segregated and properly disposed of 
Disposal shall meet all Federal, State, and DOE policies 

I 

Tools and equipment shall be properly lldeconnedn and inspected 
before removal from site 

I 

, 



11 0 COMMWICATIO# 

The small work area and close proximity of workers will allow face 
to face communication among workers A phone will be located in 
the office part of the trailer for communication in emergencies 

If necessary, two way radios will be incorporated where employees 
are outside a line of site from each other 

General hazard areas (1 e hardhat, eyeprotection, etc ) will be 
properly identified and marked with signs advising of danger or 
exposure potential 

The on-site emergency phone number is 966-2911 
the fire department and seourity to any situation 

T h i s  Will aotivate 

All D 0 E and Rocky Flats emergency procedures shall be followed 

Alarm Device/sound nattern Action to be taken 

Evacuation Boat Hailer/l long Evacuate the controlled 
blasts area or move to an area 

of safe refuge until 
evacuation can be completed 

Take Cover Boat Hailer/2 short Move to an area of safe 
blasts refuge until 

"ALL CLEAR" is sounded 

11 1 SITE SAFE TY EO UIPMENT 

FIRST AID KITS 

TYPE 

50 Item Standard 
10 Item Standard 

LOCATION 

Trailer 
Vehicles 

Note All first aid kits shall be approved in accordance with 29 
CFR 1910 151 

FIRE EXTINGUISHERS 

TYPE 
10 # A ,  B ,  C 
2 1/2 # A ,  B C 

Trailer 
Vehicles 



@ EYEWASH/DELUGE SHOWER/HANDWASH STATION 

TYPE 
15 Gallon Portable Eyewash/Shower 

PERSONAL PROTECTIVE EQUIPMENT 

TYPE 

*Hardhat 
Saranex 
*PVC Boots 
Nitrile Gloves 
Duct Tape 
Splash Shield 
*Ear Plugs 
*Safety Glasses 

CATION 

Trailer 

AMOUNT 
3 E A  
1 cs 
4 PR 
2 DO2 
4 ROLL 
2 E A  
50 PR 
6 PR 

Note These items (*) are issued to RES personnel, and RES will 
provide additional supplies to employees as necessary, amounts 
indicated are in addition to these issued 



0 12 0 MONITORING 

EG&G will provide badges for all RES personnel RES employees will 
authorize results of the badges to be released to EG&G and RES 
During the construction phase a daily sweep of the area will be 
conducted by EG&G An air monitoring station will also be near the 
area (operated by EG&G) to check for airborne contamination 

- 

Ultimately RES personnel will begin to do their own monitoring upon 
completion of EG&G Rad safety and operation classes 

RES will make regular observations of the wind direction using Guch 
visual indicators as wind flag To avoid inadvertent exposure to 
harmful dusts, employees will be warned to remain upwind of all 
work areas whenever possible Work will shut down if wind speeds 
exceed 15 mph Dust suppression by means of spraying the soil with 
water may be necessary when visible dust is present 

When working in or around confined spaces continuous monitoring 
with LEL, and O2 meters shall be used as generally required by RES 
Class A & B confined space entry In addition a Rad sweep shall 
also be conducted to assure worker safety Copies of RES confined 
space procedures are in the Appendix A of this plan 

During GAC unit service, RES will leave access doors to the trailer 
to allow addiquate ventilation I a 



* 

a 

I CERTIFY THAT I HAVE READ AND UNDERSTAND THIS HEALTH AND SAFETY 
PLAN FOR THE INSTALLATION OF THE OU2 GAC TREATMENT SYSTEM 

PRINT NAME SIGNATURE COMPANY DATE 



I CERTIFY THAT I HAVE READ AND UNDERSTAND THIS HEALTH AND SAFETY 
PLAN FOR THE INSTALLATION OF THE OU2 GAC TREATMENT SYSTEM 

PRINT NAME SIGNATURE COMPANY DATE 



I CERTIFY THAT I HAVE READ AND UNDERSTAND THIS HEALTH AND SAFETY 
PLAN FOR THE INSTALLATION OF THE OU2 GAC TREATMENT SYSTEM 

PRINT NAME SIGNATURE COMPANY DATE 



HSP FIELD CHANGE 

F i e l d  C’lanqe Number e Date Ef f active 

- Fen and Ink changes to be made in the HS? to alert  t5e reader o *h s 
change 

- Reaaon for the change to be Lncotporatod Fnto t5e HSP 

- T e x t  of C%ang* to bm incarporated 

a 

ROCKY FIATS P U N T  
Enwonmtntd Rcstoratxon 
Health and Safcrv Program Ptm 



HSP FtELD CHANGE 

Fteld clangs Number Date Effective 

Qevrew and Approval SFgnaturer  

/ 
EX h a l t 9  and Safoty O f f i c e r  Date 

/ 
E? Przuram Hanager Date 

i 
Direczar - tnvFtomnta1  Restorat-on Oat8 

/ 
Healf9 and Safeti Llaison O f f i c e r  Date 

/ 
Occupational Safetf Manager Date 

/ 
Director - Health and Safstf  Data 

ROCKY FLATS P W  
Ewvonmcntd Rutoratlon 
Hedth and Safew Program Plan 

* 



RIEDEL ENVIHONMENTAL TECIiNOLOClES INC 
CONFINED SPACE ENTRY PROCEDURES 

2/8/9 1 
(Rcr 5) 

followed by all RES personnel entering a confined space for any work tnsh 
is procedure IS necessary to prevent serious injury or death Failure to follow 

considered a serious violation of RES safety policy and will result in 

d on guidelines contwned in the NIOSH criteria document Working i n  
hed December 1979 and mcets or excecds current Federal and Stwe safeti 

ng a spxe must be thoroughlv trained in this proccdure Sc~cci11 emphasis must 
ng thdt personnel caii pcrform rescue operations efftcientlv 

n under any circumstances will enter a space coiiiaiiiing an expIosi\c or 
nriched atmosphere or one which has been dcliberstcly inertEd (ox\ gcr 
for the puipose of making it safe for  hot work 

(0 cnfer d spacc deemed IDLH (referring to il toxic gaq Or \ Rpor) H ill be 
on]unction with the Regional Safety Man ~ger/SaCety profcssional As I 
le policy will be to avoid cntrv in these condrttotu 
DLH or possible IDLH wdl also wear Level H Note h a t  a n  II)LII 
e docs not neccsserily offer the same imrnadntc Iiaz rrd a9 oxqgen dct i ~ i r r i l  

or persons entcring a spacc of unknown hazard will w e v  B supplied air 
d retrieval equipment and will be bwhed up b, a rescue person dress J 

Whm required an 

tries 1r)to spaces with unknown liazards will bc superviscd by 1 RCF rninign 
etel) familiir with this yroLeduie This mmdger will  be responsible tor 

the piox isions contained in this procedure 

lighters or any other item$ capable of producing 3 s p v k  or fldrnu ?re 
npp o od nrl t t  fhrhl O l i t c  n r  hiitrim <hq\1 p( 1 

3 contiiicd space containing potcnti 1111 ontwr rng 
minable lapors or Rases 

s will be discussed with g involved personnel prior 10 thc L n t n  

) deviations from this procedure w i l l  rcquire the appro1 11 uf tlrc Rcgionat Saren 

ncric term for gises vapors mists fumes axid dusts withiri  n confincd sp?cr 



' 0  

B 

C 

D 

E 

F 

phere Tesflnb/Air hlonflorhg 

use of 3 combustible gas/oxygen meter and/or a gas specific Instrument to 
tor the atmosphere rnsrdc a confined space This definition includes the previous 
policy on instruments that 

AI1 ins~umcnts  are to be calibrated or span checked prior to use 

Any monitoring wrll be performed by personnel faniih ir with equipment 

Dall) span check records will be maintained in thc permancnt Job filc 

onfined space is one with one or more of the following traits limited openings 
it limited natural ventilation tom or oxygcn deficient atmospheres 

r areas that arc not designed for continuous occupanc) b ~ ~ l e s  ?re stonge 
underground sumps pipclines pyrs trenches tunnels ship holds etc 

ftired Space Class A 

fined spacc that presents extreme immediate haLard conditions to occupants 
would includc any one or more of the iollowing oxygen deflcicnck potentiall\ 
able or explosivc atrnosphercs or toxic JDLH atmosphcres Specific pmmetcrs  

Less than 19 5% 
Greater than 10% LOB er Explosive Limit 

Toxic Atmosphere Greater than IDLH (Of POSSlbk tO eucced) 

car Level I3 protectton during entry 

ifincd Spare Class R 

sgacc that has potcntial for developing adverse health and safet) coilditions tor 
rsonnel if preventativc measures are not taken Specific. sncasurement p a r v n e t r n  

1 9 5 % - 2 4 9 %  
Less than 10% 
Greater than PEL but loss than IDLH dnd Reqpirator MA( 

sonnel will wear Leiel c protection d u r ~ n g  cntry 

nflncd Spsce Clrsr C 

(hac Ins limited hazards such thdt special modifimtons i re  110t 
procedures SpeLd'lb measurement pnrametcrs 

19 5 to 249% 
i ess than 10% 

Less than PEL 

tr I cvcl D protection during entry 



a 
G fined Space Entry Permit 

1 

I 

J 

A KES form (RET 041) which needs to be filled out prior to any Lonfincd 
spice entry Complete use of the form will insure that all health 1nd safe[\ 
considerations have been addressed prior to entry This form is signed by dl 
pcrsonnel and acts as a permit for the entry This form 1s used in conjuncrion 
with this procedure to determine spetial precautions ncccssary for entry 

I he second side of the form contains a section for rcLordinl; air moniiormg 
and equipmcnt calibration data 

The permit becomes a permanent part of the job file An examplc form I\ 

attached 

Protection 

iprncnt and procedures utilized to prevent falls while entciing and exil ing .. 
‘ined space A specific RES procedure tttled F tll Protection Procedures M r c h  

(Rev 2) IS to be followed when fall poterrlials or d i f f i d t  retrieval conditionz 

Work 

uork being performed that presents an ignitioii or Iie-it s0urc.e Examples irc 
ling grinding burning chop saw abrasivc disk usage or chipping 

ring 

I he proccss of purging the atmosphere of a space with an inert gas (onc M hi  11 
will not support combustion) to eliriiinate the potential for firc or explosion 
The typical gas used will be either carbon dioxide or nitrogen Inerring does 
not remove the source of flammable vapor (I e flaiiirnable liquids) but I I ~ F I C , ~  

r e m v e s  the oxy~cn/flammablt!  1 apor above the liquid 

A RES procedure titled Tank Jnerting Dem01ition/Re~~ir ProLedure (Ret -1 
is to be usLd when rnerting procedures are needed 

Personnel nre not to enter tanks that have been inerted untii the spice f u c  befin 
purgcd with fresh air 

n w a l l y  Ssfe/Explosion Proof 

Ele~trical equipment which does not present the potential for electrical 3pa-h 
and/or which is designed and constructed to Lontain ?ny fire or evplosion 
inside the unlt  preventing propagation of fire btck info the general 
environment This equipment has been Lertified as Safe !or use i i i  fhmniable 
atrnosp heres 

411 clectric?l equipment taken into 1 spaLe cont?mig (or pre\ lauslv 
Lontaining) flammable I iqUidS Or vapors will be ratcd CI tss 1 G I O U ~  C S D 
at ci minimum and Class I 1  Croup G at a minimuiri 

lation 

3 1ct of ensuring that thc space cannot be accidentally refilled with product u ith 
ducc and or re energized electric311) or mechanirall\ w h l k  persotinel 3re inside 
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ckout 

The act of physically locking out electrical hydraulic or pncumatic contrals 
and/or mechanical linkage to ensure isolation Typically pcrfvrnled by lock 
and key or the physical removal of key components that make it inipossible 
for a system to be restarted while personnel are working on or inside thc 
system 

A RES procedure titled Electrical and Mechanical Lorkout 1s to be used 
when lockout is needed 

!chanicnl Vcntllatlon 

A method of providing ventilation into a confined spice Typically provided 
by electrically powered or air driven blowers Front 8 ventilition engineering 
standpoint, air blown into a space IS the most effective in ensuring consistent 
dilution inside the space 

Ncgative pressure can be provided by placing the blowcr inside the s p m  
This method can be effective in ensuring that clean air is drawn into the 
space but is not as effective in producing uniform dilution of con~~niin3nts 

Use of continuous mechanical ventilation will be necessary when workitlg 
inside Class A or B spaces Ventilation must be provided at the minimum rate 
of four (4) air changes per hour 

Flexible rubtng or duct work is used to distribute air to all arcas of the space 
Ventilation equipment must be bonded and grounded 

Considerations must be made for dealing with flamrnablc vupors displ3~nd 
from a spacc Exhausted gas may have to be ducted to a safe location 

tural (Grrri ty) Ventilaifon 

?tilation provided to a space by non-mechanical means Air nloving inlo 1 Spabc 
ning would be considered natural ventilation This is an effectlie rnet'rod 
ensuring the safety of personnel and/or reductng the fl?inti\abilit\ p0tenti31 inside 
confined spacc 

ygen Deficiency 

atmosphere where oxygen concentration 1s less than 19 S96 by volumc State and 
lcrai safety regulations require that personncl wear air supplied respirators in 
gen deficient atmospheres 

teen Fnriched 

n atmosphere where oxygen concentration is grcatcr than 2596 h, volume FII c Jnd 

r g h g  

c plosion potentials are increased grcatl} 

1 he drsplrrcemcnt of the atmosphere inside a space wit11 fresh air or in inerlitig 83s i 
1 



M e c h a n d  hoist equipment designed to raise and h e r  Personnel from a 
space This equipment is attached to a tripod or other sUPPortJn8 structure 
which are capable of being a support platform for 0 t h  f i l l  PrOtectlon 
equipment All equipment used for raising or lowering personnel Will be rated 
for such opcrations by the manufacturcr 

tion as the entry person This lndlvldudl s 
11 be required for a11 C l a ~  and If ~ c e  

rson who will bc stationed outside a confined space while workers ire inside 
pcrwrr is trdined in Lonfined space procedures This person doGs not have other 

es that will tuke him away from the confincd spscc whdc workcrs 3rc inside 

iecr of tquipmcnt that allows a vcntjlation duct to be pliced in a mlnhok 3nd still 
w personnel to enter/ew without the duct being removed Thts allows cmtinuot.$ 
trlntion insidc thc s p s ~ c  

ce where the hazard potential IS unknown Air monitoring from Outside the  
IS unable to determine if all areas inside are free of  huzird In these cvie 

onnel will consider the spwe Class 4 

o Urchanicnl 5tate (7VS) 

point where nll power sources that c3n produce a nrahne member rrlovenlrrt 
lized t h i q  includes 311 pneumitic electric7l ?nd mech?nir \ I  

e general hazards that cqn be expected in the varictv of Loid i i i t r !  
have or will be exposed to Lach hazard rnust be a w m e d  until 

iqurds vapors 7nd dusts 

c 

e- 



A alsnchc of mrrttrials or falling objects 

0 ening of feed lines which introduce Corrosives heated or gaseous substances wch 
9 steam water bhst furnace gas or other substances hazardous 10 health 

G I r 

I T 

J 

K Ir 

L 

I\' YHE-CN'TR! 

1 C 

H k 
el 

:mper?ture extremes 

PI-essurized lines bontaining hydraulic oil gw or orhcr fluids 

adequate illurninntion 

Distqnce of work area from exit and obsracles in between 

PROCEDURES SUMMARY 

onfined Space Clnssificaliun 

'ectrical shock or eIeLtroLution from plug-in lights tools or othcr portnble 
luipmcnt 

t t  

B 

,411 

e itern means that II IS an option based on the spcciflcs of thdr enlrt Thc RES 
Region 11 Safety Manager has the reSpOnS1bility for dctcrminlng whdt OPtiund i[C111s 
will be required on the project 

Confined Space Entry Permit System 

Entry Pcrmit slraIl be completed prior to entry into rily bonf incd P'LL f his 

All quebtioas on the form must be filled out Pay cloSc attention to i d e n l i f ~  1113 
thc correct classification of tha spaco 

When answering the questions on side 1 of  the permit the g o d  IS io h a w  7 
yes answer to each question In some cases a n/a is apprOpri?te and would 

indicate that the specific item docs not apply to the slluation Use cnutiun 
when deciding that the item IS nfa 

Special attention must be dircctcd to any question where the answcr is no 
A no answer may indicate that adequate precautions have ~ . t  been t ~ h e t i  or 
that a hazard possibly continues to exist Entry will not be made utWl 311 tin 
conditions have been corrected 

I he Entry permit cannot be completed until all testing and samyllng lins been 
accomplished This riieans that i t  must be filled Out at the SitC under ?ctuq1 
working conditions 

6 
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The project Safety Officer as named on the cntry permit shall cvrrluate 
plan and implement the procmhm$ necessary 10 safeguard the personnel 
assigned to the job He/she has responslblhty to eva!ustehpprovc nny n 3 
ur no answer$ on the permit 

rk Space Hlrlory 

'orts should be made to determine the present and previous products contained 11) 

confined space This information should be listed on thc permit form 

llal Atmosphere Tertlng 

Prlor to entry all spaces will be initially tested for flammable vapors and 
oxygen deficiency, plus toxic vapor or gases (based on the potcntlal for ~ O U C  
being prcscnt) 

The person assigned t h e  task of monitoring shall know thc proper procedurc 
for calibration and operation of a11 sampling equipment 

CGIs will be span checked prior to cntry to ensure proper operatinn and \\ dl 
be calibrwed if needed CGls will be used for certif)ing an are t safe 
for cntry if h span check has not been made 

Oxygen meters used to confirm the completeness of iiicrting will  be tested 
with n 100% mert gas dtmosphcre to ensure that the meter hi11 ic?d 00 
oxygen 

When munitoring measurements will be mrde from fop to bottom and in dl 
remote sections of the space It may be necessary to enter the space to test 
remote locations In these situations personnel will be dressed in Level D PPE 
nnd will ha\e rescue personnel available who art dso dresscd to tlic same 
level of PPE 

atfon/Lockout/Zero Mechanical State 

ore entering anv contined space personnel will tske sufficient steps to enwre  r h !  

impossible for toxic contaminants or potentially hazardous products to re n i t  r 
lace or hazardous situations to develop while personnel are inside 

Electrical Isolatlon/LocLou t 

a Shall be achieved by locking circult breakers andlor disconnecting the 
ON position letel with a kcy type pqdlock 

b Ideally the key IS to remain with the peison uorbing mlds  hc 
confined space If more than one pcrson is inside thc  contined s p o ~ c  
each persoii shall place hls/her own lock on thc clcctricnl disconnect 
In some cises it may be more Cesible for one supenisor to hwe the 
lock tor an entire trade group with the understqnding thut t h i b  

s u p e n  isor is responsible for insuring all mdwrduals h w e  d e l \  
accounted for before removing the lock 
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Meclianlcal/Pacum~tlc Isolation 

a lsolation of ail moving parts shall be achieved by disconnecting or 
capptng any linkage valves drive belts shafts water/stearn lincs 
chaining controlsor systoms which enter feed or impact in the 
confined space 

b Equipment with moving mechanical parts shall be blocked so that thcre 
can be no accidental movement 

C 

Ccneral Guidelines 

Pneumatic and hydraulic lines will be bled to remove any remaining 
pressure to remove possibility of equipment movement 

a Make certain that you can t accidentally re-energize a system ,E that 
there ore not any additional run buttons that you might have m s e d  

b Try all operator switches I n  all control positions 

C Before using voltage tester on unknown system try It on B hnown 
energy source 

d Check circuits on the load side aftcr they have been d~s~onnc i t ed  

e After performing voltage check, recheck tester on a knoun source 

f Discharge any electrical or mechanical component that c?n coniain 
potent la1 energy 

Wlulc performing work on at non RET location it IS not alw3)S possible TO 
ha\e total control over a Lfiont s property When thcre 1s question ?bout the 
adequacy of isotat~on RET job managers am required tO LontaLt 111~ 
RCS/RrT Safety Coordinator/Manager to ensure that adequate steps ?re beir 8 
taken 

lging and Ventilation 

Prior to entry mcchanrcal ventilation will be initiated for CIass A and B 
spaces to reduce or maintain flammable vapor levels to 10% LEL or less 

Ventilation will be continuous 1n Class A/B spaces Note that ventihtion IS 

always sufficient to ensure that toxic environments art  rendered sate 
(hclow PEL or IDLH concentrations) 

Note that this ventilation will discharge contminants outside the space md 
will therefore present exposure potcntisls to outside personnel Th~s  dtschatge 
may also present fire or explosion hazards outside the spice 

Clectrical fans will not be placed inside a space thdt Lontdins f l an im~ble  
I apors 

When entering manholes or other small openings a saddlc vcnt w r l l  be u11117~d 
if thc duct work will Interfere with entrylegress An dtern-itive 1s to use 
flexible pol\ tubing which a n  be easily compressed which W i l l  r h w  P?ss%c 
.vlthout rcmo\al e.". -- ----A -- 
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Conrpace pro 

c onrp,a c p r o  
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category c if eye/skin irritating mlsts chemicals vapors Or dusts m 
vresent 

b AIf respirators shall be NIO$H/MSHA approved devices and shall be 

Protection policy 

All persolis wearing respirators in a confrncd spacc and rcscuc 
pcrsonncl shall have attended a respiratory training ptogrnm on the 
specific respudtory equipment they dre wedring 

fitted and maintained In accordance with the RET Resplrdtory 

L 

Body Protection 

All worhers entering a confined space shall wear full coverage work clothes 
sufficient to protect the wearer against known or suspected tOXJC or irrirnting 
marcrials Specific type of suit material will be dcscribod in thc permit 

Ilearing Protection 

hhny tunes reverberation or ventilation systems result in incrcascd n o m  
levels in confined spaccs Hearing protection shall bc used whcn nom 
levels and exposure times exceed those in 29 CFR 1910 95 or St ttr st?ndards 

411 workers shdl wear a hard bat 

9 

10 

Y 



Ventilator air Intakes shall be laaced so they will not plckup exhaust gnsts 
from vehicles heaters furnaces or adjacent operntions clpablc of generating 
air borne con taminan ts 

Duct work should be placed $0 that there are unnecessary bends 3re 
eliminated One 90 degree bend can reduce the output to 70% of rated 
capacity two 90 degree bends to 50% three bends tO 3396, etC 

!ty Equlpment 

foflowrng equipment requirements arc to be considered mintinurn ind must be 
ided prior 10 start up and initial entry of the individual 

Oxygen and Combustible Gas Indicators calibrdlIon kit and recpotlsc charf 
appropriate to test for and interpret the flarirnrable atmosphcre 

Photo Ionizing Detector Detector tubes as approprlate to deterrninc t o w  
content of atmosphere 

Mechanical ventilation equipment le blowors compressor hoses md auxiIiar\ 
cquipmerit as designated for the confjned space 

Respirator) /Face protcction 

a The exact level and type shall bc determined by the regional health 
and safety officer based upon the conditions and test results of the 
confined space and the work actlvtty performed rull face protection 
IC full face respirator (category A/B) or full-face piexiglass shield for 
category C if eye/skin irritating mists chemicals, vapors or dusts arc 
present 

b All respirators shall be NIOSH/MSHA approved devices and shall be 
fitted and maintained in accordance with thc RET Respirator\ 
Protection p o l q  

L All persons wearing respirators in a confined space and r e w  
personnel shall have attended a respiratory training program on (he 
specrftc respiratory equipment they are wcrrring 

Body ProteLtion 

All workers entcring a confined space shalt wear full coverage work ciothes 
sufficient to protect the wearer against known or suspccted toxic or irritating 
materials Specific type of suit material will be described In the permit 

Hearing Protcction 

Many times reverberation or ventilation systems result in  increased noise 
levels in confined spaces Hearing protection shall be used when noise 
lebels and exposure times exceed those JII 29 CFR 1910 95 or Stlte Windmls  

All wurhcrs sh~11 wear a hard hat 



I 

Rescue Equipment 

The specifrc type and degree of rescue equipment will depend upon the nnture 
of the confined space with regard to access/egress This decision would lake 
into account the exact manner in which the JndlVJdUal could be feasibly 
extracted ie by the wrists waist straight up and the accompanying strain to 
the persons body 

a A body hrrness/bclt is required when an employce is working in an 
area that, for purposes of rescue 1s considered restricted and when any 
failure of ventilation could allow the build-up of toxic or explosirc 
gases within the time necessary to vacate the area 

b A body harness IS required for any vertical entr) A belt will usuall) 
be satisfactory for horizonai entry 

C If the worker in the confined space is required to wear a harness the 
rescue/stand by person shall also have a safety harness and air supplied 
respiritor immediately available 

d Additional rescue cquipnlcnt such as tripod bloch and tackle lifelines 
shall be available set-up and in working order if needed to removc 
a worker from a confined space This equipment must be Lapable of 
bcing hand operated 

lining 

Every person who may work in confined spaces or be tasked wtth providing 
support for confined space jobs shall have training in the hazards and correct 
procedures before initial entry into confined space 

Triining shall consist o f  the following topics 

1 
b 

d 
e 
f 
8 
h 

J 
k 
I 

C 

1 

Respirator training 
Confined space hazard recognition 
Use of ventilation equipment 
atmospheric sampling and testing devices 
use of all rescue and support equipment 
Emergcncy rescue procedures-practicc 
loch out tag out procedures 
required personal protective equipment 
commun ica tron system 
CPR/First Aid 
explanation of the RET Confined Space Procedure 
explanation of contingency plan 
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Entr) 
outside 
aid as I 

A 

B 

C 

Conspclce prn 

(OCFDURES OVERVIEW 

a confined space shall be made only when a minimum Of 1 Person is available 
iandle communicarion support equipment and to provide asSiSt3nCe or emergcnc) 
ssiry 

,port person 

All space entries require a standby person usssigncd 10 the PrOJcct This 
person s duties include maintaining communicatios1 and providing nccessaty 
assistance to workers inside 

This individual s primary responsibilities with Class A and B spaces arc the 
initiation of rescue procedures (although this person will DEW go inside the 
space) 

Support persons cannot leave a Class A or B space for llnv rcnson 

Class A and E spaces require that at least two other personncl are in the 
immediate are in the immediate area and can be summoned w i t h o u  the 
standby person having to leave the arc8 

Class C spaces only require that the person keep 8 gencrnl watch on those 
inside Communication is either direct verbal or indirect/dircct V'ISUPI 

cue Yerooii 

Class A Spaces 

Require that the rescue person be dressed to the same level of protection Its 
the workers he JS assigned to He must bc on station at the opening to the 
space In direct line of sight with those inside This person will be on station 
the entire time thai operations are being conducted 

Class B Spaccs 

Rescue person not needed 

Class C Spaces 

Rescue person not needed 

tinuous Atmoqphete Monltorlng 

It is recognized that the condition Jn some ~paccs may change ovcr time 
Initial testing may under estimate haairds in  these situations 

Continuous monitoring of flammable oxygen and/or Loxics will be necesszlrv 
where conditions --change over ashort pcriod of time Examples 
are welding or cutting inside a tank some clcantng opcrations accidental 
release of product into the space, ctc 

Once ventilation IS started periodic checks should be mdde of the surrounding 
area to insure thqt contaminated air 1s exhausted in J location that Lreltes no 
hdzard to pcople or equipment 

11 
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Remove personnel from the area If monitoring demonstrates that ventilation 
is not sufficient to maintain the atmosphere bclow I FL 

ntinuour Ventilatlott 

Shall be maintained in Class A/B spaces Not nccdcd in Class C if then IS 

no possibility of contaminant generation while porsanncl are inside 

Local exhaust ventilation shall provided when mechanical ventilation IS not 
capable of preventing a point sourcecontatninant from producing unaueptsble 
high concentrations in the ambient atmosphere Example spreading a 
flammable solvent on a surface tnsrde a tank 

(11 ti rig 

All portable lights shall be intrinsically safe/explosion proof when ~ o r h i i ~ g  
in potentially flammable atmospheres 

Hea\ y duty flexible cords w ~ l l  be rued with good insulation dnd coiinectors 
No splices are permitted Cracked or worn insulation shall be replaced 

Lighting shall no1 be suspended by cords unless specifically designed for it 

All lights atid plug assemblies should be checked with a volt/lground meter 
prior to use in confined space 
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Safety bells wit] 
I ife lines harn 
(vcrtrcal cntq) 

Rescue procedurc 

RES Confincd A 

lnitial Atmosphe 

Continuous Air 1 

Pre entry Briefir 

Pre-entry Spscc 
Isola~a/lockou t/ 
Purge and conti 
Requirements f 

Entry procedures 
Initial written I: 
Support person 
Rescue parson 5 
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RIEDEL ENVIRONMENTAL SERVICES, INC 
CHECK LIST OF CONSIDERATIONS FOR ENTRY, 
WORKING IN AND EXlTING CONFIMD SPACES 

a Entry Permit 

: Testing for Combustibles & Oxygen 

mitoring 

of Personnel 

cpara tion 
cctricil & mcchanical 
UOUP ventslation 
spear  I equipment / tools 

n with job objemves 
I stition 
tion (dressed to respotid) 

ind clothrng 

n (~85dBA) 
depending on contaminant) 
lepending on contaminant) 
depending on contaminant) 
ction 
life lines 
E retrieval pulley 

developed 

b) RES Safety Pro t essionnl 

X 

X 

X 

X 

X 
X 
X 

x 
X 

x 

X 
X 
X 
X 
X 
X 
X 
X 

X 

X 

X 

x 

X 

X 

X 
X 
X 

X 
X 
0 

X 
x 
X 
x 
X 
X 
X 
X 

X 

x 

X 

X 

0 

t 

X 
0 
0 

X 
K 
0 

X 
X 
X 

X 

x 
0 
0 
X 

x 

A 



- 

tmE 1 
ENVIUGYMEYtAl SERVICE 

E N T R Y  CHLCKllSf I - 

~ O l t C l l P T I O W  O f  U O R K  

N U W l C R  O f  PEOPLE R E Q  

I l M E  I S B U E D  _ _ _ _ _ _  
PLRWIT I f  V O I D  A T  Tb 

, Wire h r r r r d c  t e i t i r  
of c r c u ?  

A l l  chonlccl r n d  961  

to z e r o  energy r t a t t  

Controls to 8 l t  p o w i  

nonl tortng rqu\pnonl 

Combuotlblc 98s vapc 

O x y g e n  c o n c e n t r e t l o i  
Ir 

l O X \ C  gi8/VrpOr C O n l  

COUIIYLD S P A C E  E N l R Y  P E R M 1 1  
I YC 

P a 0 0  o f  P 8 g e r  
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O l R E C l  READIHG IMSIRUHEWT CAllBRAlION 

1 I 

I 
1EL SPAN LE I H2S SPAN ICZS CO SPAN co ax1 SPAN OKY 

CDNC AClUAL COWC AClUAL CQHC AClUAl  CONC ACTUAL 

I -- e-4 

I 
I. - 
-- 
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INSTRUMEN1 
T IHE USE0 

/--- - 

I 

1 
CONTAWIWANT MEASURED 

(LE1 0.2 ETC 1 1EVEl 

- -  
I 

I InE 
INSlRUMLNl COWTAHIWAWI MEASURED 

USE0 (L€L 02 €IC 1 LEVEL 

Outer C oves Type 1 - 

- Outer Si 

5-mlnute Egress 

- Grade D Air Cylitiders 

I t  ryye - SCBA 
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INSIRUMENT 
1 M E  USED 

c 

i 
NEASURED CONlAWI#AWl MEASURED INSTRUMENT CONTAMINANT 

(LE1 02 E l C  I LEVEL 1 IME USED (LE1 02 E 1 C  ) LEVEL 

--- - 

I 

- Outer SLlt 
Ctremlc 

PROJECr EQUIPMENT REQUIREMENIS 

Pro&- Resthtorg 

rype - SCBA 
Supplied Alr wlth 5-mlniite Egress 

_I_ Grade D Air Cylinders 



UNION CARBIDE CORPORATION 
CARBON PRODUCTS D I VIS  ION 

SECTION I 
Manufacturer s Name Emergency Telephone No 

Address(Number S t r e e t  C i t y  S t a t e  and ZIP Code) 
UNION CARBIDE CORPORATION, Carbon Products Div (304) 744-3487 (Day or Night) 

270 Park Avenue New York New York 10017 
t 

MATERIAL SAFETY DATA SHaT'L"y 

# 

SECTION I 1  - HAZARDOUS INGREDIENTS 
A 

MATERIAL % TLV* MATERIAL % TLV * 
None as defined by United 

States Department o f  Labor 

29 CFR 1915 1916 1917 

t 
I 

1 1 

Trade Name and S onyms I ftColwnbiatt - AlrGrades ACTIVATED CARBON I 

I 

SECTION 111 PHYSICAL DATA 
BOILING POINT ( F 1 N/A SPIcClFlC aRAVt l \  ,Yo 8 )  

VAPOR DENSITY (AIR-1) N/A 

PERCENT VOLATILE 

EVAPORATION RATE 
N/A av VOLUME tu) VAPOR PRESSURE (mm Ho 1 

t -11 

SOLUBILITY IN WATER None I 

0 9  

N/A 
N/A 
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SECTION V HEALTH HAZARD DATA 

.Inhalation of activated carbon dust may cause temporary respiratory irritatign and ' 

discomfort 

- - --- - - 
10 mg/m3 (ACGIH linut for nuMance dusts) -nRESHOLO LIM T VALUE 

EFFECTS OF OVEREXPOSURE 

Potential hazard o f  adsorbed materials on used activated czrrbn should I F  EMERGENCY AND FIRST AID PROCEDURES 

UNSTAOLE 

STABLE 

STABILITY 

N/A 

N/A 
CONDITIONS TO AVOIO 

x 

P 

SECTION Vlll SPECIAL PROTECTION INFORMATION 
RESPIRATORY PROTECTION (Specif type 

VENTILATION 

-For above TLV dust concehtrakion wear NIOSH-approved respirator 

Specml NEA 
LOCAL EXHAUST 

N/A 

None MZCWANICA (Gmr i) O t h e r  Maintain bust lfevel below TLV 
PROTECTIVE OLOVES EYE PROTECTION 

OTHER PROTECTIVE EQUIPMENT 

Recommended Safety glasses or goggles 
N/A 

I 

HAZARDOUS DECOMPOSITION PROOUCTS 

SECTION IX SPECIAL PRECAUTIONS 

Do not enter vessel containinn activated carbon without a d m G e a t k n n  air  * -I ems - -n -5 

-c  - PRECAUTIONS TO BE TAKEN IN HANOLING AND STORING c I" - 
- -  A"- 

N/A 
N/A CONOITIONS TO AVO10 MAY OCCUR 

WILL NOT OCCUR 

HAZA A DOUS 
POLYMERIZATION x 

Y 

I 1 
SECTION VI1 SPILL OR LEAK PROCEDURES 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEAS€O OR SPILLED 

Follow good housekeeping practices 
I 

be low in oxyg en level due to adsorbing characteristics of-acti- 
e -  

carbon -. store in closed contarners mdefcnitelv Out-. 

qST€ OlSPOS L. METHOD 
Ybispose ol? in approved landfill, recognizing the potentially hazardous nature -1 

I of adsorbed materials I 

I side storage keep on pallets and under tarpailins to Keep container dry Do not 1 breathe dust 

0379- 1 
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Corninon 4ynonymr 

DkUI 011 (light) Oily liquid Ycllow bruu n lulh or furl UII HI r 

Floats on water 

Fr re 

Exposure 

Water 
Pollution 
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oection J 
Manufadurn s N-0 

I 2is PARK AVENUE SOUTH 

, NETJ YORK, N Y 10003 

(212) 473-1300 
-0 h P = d  

Section I1 - Hazardous Ingndlenttndentlty Infomath 

H u a r d o c n c 2 n n w m s ~ - w - w a  OSHA= ACGM n v  - * fw-w 
oomumct 

THERE ARE NO INGREDIENTS IN 
OSHA STANDARD 29 CFR I910 SUBPART 2, 

i ..1 L. 

4. - - WATER. CO,. DRY 

PROTECTIVE EQUIPMENT AND SELF CONTAINED BREA- - 
Fbsand€avbSml- 

NONE 



MUCOUS MEMBRANES I N G E S T m "  

EXPOSURE MAY IRRITATE~MUCODSMEMBRANES- 

f. N.A. 

7 -  - 
USEFUL-NOT USEFUL-hoT REQ UIRZD 

-paecuw OC -T REQUIRED 

NO SPECIAL PRACTICES REQUIRED 
P m a W  

vsa o - 4 9 1  s w r s i i s  p.q. 2 



C H R I S  
-001c ALCTONE 

OVERVIEW 
Material name 

ACE'TONE 
,ommon s y n o n  irns 

n i m e t h v l  ketone 
crooanGne 
.-- I-  o p i r n o n e  

,i-iaractei 1st &cz 
W a t e r y  11 L L ~  C u l o r l r s s  S w e e t  o d u l  
Floats and n i  es w i t h  w a t e r  Flarnrnatir i i t d t i n g  vapor 18 
produced 

& r a y  u p w i i d  and use water s p r a y  to hrluch down vapor  
anut oxf i u n i t i o n  s o u r c e s  and c a l l  fi e Jrgs~tment  h e r p  

,t D i i s c h a L g =  it possible 
I - o l q ~ a  and remove d i s c h a r g e d  m a t r l i a ,  
A oAd zonxac+ w i t h  liquid and v a o o i  
Udt-, / ~ J C U ~  n e a l t h  and pollution c o r t r c l  aa-ricies 

-,.\FMAELZ 
F l a c n b a c l  a l o n a  vapo r  trail mav o L c u r  
'+ILL' na ~ l c d s  ir i a n i t e d  i n  3n e r - i J r = r r l  31-3 

n 

Zrieraencv  a c t i o n s  

Cr J - r  3. lc rV  

Y 
- 

t, I O - L ~ C  v i +  I d r j  enemical a l L o h u l  i L  r z a 1 L u r  
Ll-u 1clr 

4at-r ma\ DG? ineffective ztn fire 

r 



CHRIS 
Topic ACETONE 

DOT id no 1090 
CAS registry no 67-64-1 

OBSERVABLE CHARACTERISTICS 
Physical state Liquid 
Color Colorless 
Odor Sweetish pleasant resembling that of mint or fruit 

pungent sharp penetrating residual ketonic pleasant 
non-residual 

HEALTH HAZARDS 
Personal protective equipment Organic vapor canister or 

air-supplied mask synthetic rubber gloves chemical safety 
goggles or face splash shield 

to eyes and mucous membranes act8 as an anegthetic in verf 
high cone=nt~ations INGESTION low order o f  toxicity but 
very irs itating to mucous membranes SKIN prolonged 
eYcessive contact Lauses defatting of the skin possibly 
leading to dermatitis 

Treatment of e s p o o u ~ e  INHALATION Lf victim is overcome 
remove to fresh ail and call a physician administer 
artificial respiration if breathing i s  irregular o r  
stopped INGESTION if victim has swallowed large amounts 
and i s  conscious and not having convulsions induce 
vomitinu and aet medical help promptly no specific 
antidote knuwrr SKIN wanh well with water EYES f l u s h  
w i t h  water inmediately for at least 15 min Consult a 
pkysician 

Symptoms following exposure INHALATION vapor irritating 

Threshold liiit v d l ~ e  750 ppm 
S h o - t  term lrhaiation limits 1000 ppm f o r  30 min 
Toxicity by ingestion Grade 1 LD(S0) = 5 to 15 g/kg (dog) 
Late toxicity Not pertinent 
Vapor (qas) irritant characteristics If present in high 

e 
concent atbuns vapors cause moderate irritation of the 
-yes 3r r-soiratory system Effect is temporary 

hazard P actically harmless to the skin because it is v e r y  
volatile and rvaporates quickly from the skin 

Liquid or s ~ ~ i d  irr~tant characteristics No appreciable 

3ior tkreshold 100 p g n  
I D L A  value 20000 ppm 

Flash p o i n t  4 ciesr-eo F 0 C 0 degrees F C C 
FAammdLle limits in air 2 61-12 8/ 
Fire eutinguishinq aaents Alcohol foam dry chemiLal 

Fire ectinaui,hing agents NOT to be used Water In straight 

FIRE HAZARDS 

c a r b o n  diu ide 

h o s e  st earn 4 1 ~ 1  scatter and spread fire and should not be 
Jsed 

c =uecrdl ttazaras J L  cumbustion products Not pertinent 
Behavior in f i r e  Not pertinent 
Ignition t e m p e r a t u r -  863 degrces F 
Electrical hazard Zlass I Group D 
Burning rate CI vm min 
Adiabatic flame temperature Data not available 
Stoichiometric air to fuel ratio Data not available 
Fiarie t e m p p i   tu^ e Data not available 



L H R I S  
Topic ACETONE 

CHEMICAL REACTIVITY 
Reactivity with water No reaction 
Reactivity with common materials No reaction 
Stability during transport Stable 
Neutralizing agents f o r  acids and caustics Not pertinent 
Polymerization Not pertinent 
Inhibitor or polymerization Not pertinent 
Molar ratio (reactant to product) Datd not available 
Rea-tivitl group 10 

Aquatic toxi-ity 14 250 ppm/24 h r / s u n f i s h / k i l l c d / t a p  water 
13 000 $pm/48 hrlmosquito fish/TLrn/ t u r b i d  xatei 

Waterfowl tu icity Not pertinent 
a i  l c g i c a l  ~ z y g e n  demand (BOD) ( T h e o r )  122 5 days 

dA”CR PULLUTION 

A .-hlin s r L c r t r a t i o n  potential Nun c t L d  
a - I I P U I N G  INFGRMATION 

G r a d e s  Df p u r i t y  Technical 99 I3/ ~ A U ,  QI 5,’ watri R-riUrnt 
’34 5 ’  p l u s  0 5 /  water 

’LJrsge t e m p e r a t u r e  Ambient 
I el t atmospk -r+ No requirement - 1 ing O p e n  ( flame arrester) or prez,J,re- lac JU X I  

A n Z A R D  CLASSiPTCnTfONS 
L o j =  of federal regulations Flammable r r ~ u i d  

IAd Y A Z A h D  R A “ 1 N G  FOR BULk WATER TR ~UCFORTA-TO\  
R a t - n a  

a 
d 

1 

1 



CHRIS 
Topic ACETONE 

Liquid water interfacial teneion Not pertinent 
Vapor (gas) specific gravity 2 0 
Ratio of specific heats of vapor (gas) 1 127 
Latent h e a t  of vaporization 220 Btu/lb = 122 cal/g = 5 11 

Heat of combustion -12 250 B t u / l b  = -6808 cel/g = -285 0 X 

Heat of decomposition Not pertinent 
Heat of solution Not pertinent 
Heat of polymerization Not pertinent 
Heat of fusion 23 42 cal/g 
Limiting value Data not available 
REID vapor pressure 7 25 p s i a  

X 10(5)  J/kg 

1 0 ( 5 )  J/kg 

? 



cHRIS 

I T o p i c  V I N Y L  CHLORIDE 
OVERVIEW 

Material name 
V I N Y L  CHLORIDE 

Common s y n o n y m s  
C h l o r  e t h y l e n e  
V C L  
V i r l y l  C Monomer 
VCM 

Ga, bolorless Sweet o d o r  
L i g u i d  f l o a t s  and b o i l s  on water Flammable i r r i t a t l n g  
v i s i b l e  vapor  c l o u d  is p r o d u c e d  

Stof discharge if p o s s i b l e  h i e ?  p e u p l e  a w 3 ~  
3k 1 -If- i u r i f i o n  - c u r - e L  1 A fl e J e p ~  + n- t 
S t d v  upwind a n d  u s e  water sp 3 )  tu knock down v a p u r  
c , z ~ a t e  area A n  c a s e  of 1 a i ~ -  jildch3rqe 
A t  i d  c o n t a c t  w i t h  l i q u i d  and d ar 
Not,ztJ l o c a l  h e a l t h  a n d  p o l l u t i o r  c o n t r o l  agencies 

C5ar c+eristics 

E m e r g e n c y  a c t i o n s  

- 

Fri  r 
C i n P' PI A B L E 
PuI'_NOLS GAS IS PRODUCED IY FIhE 
F - A  r h a c k  a l o n g  v a p o r  t r a i l  ra ,  o c c x  
Y a  +<piade if i q n i t e d  i n  a n  e c  ,used area  
We, self-contained b r e a t h 1  I O  J F  a td2  
Zoo,  e posed c o n t a i n e r s  a n d  c i n t e o t  nen effectina s b L t o f f  
w ,  $ate- 
S t u o  flow o f  g a s  if p o s s i b l s  
L e  -re b u r n  
E , n u u i s h  small f i r e s  w i t h  J ,r roizal 

E D O - U r e  

V A f -  
-r - ct,ng to e es nose aricc + U A ~  

Ii L ai-1 ~-,r cduse di==-r*d- J I  I&-- -IL 1 r r lQ 
Y - f 3  f r e s h  a i 1  
Ir - r s a t h i n a  has stopped a i  - -,,ci-11 = , ~ i i 3 + - 3 n  
If - a t Q L n a  is difficult 21 - J c- - JY .. 
'4-1, Iduse frostbite 
"1J- r  a f f e = t a d  areas w i t h  p l d n t  J S  watr 
L)@ L T  SUB AFFECTED A R E A S  

c1-- "32 MEDICAL AID - 

Wst o i s u t i o n  
0 a f u l  t u  a q u a t i c  life 

rlESTO! SE TO DISCHARGE 
ISBL- w a r n i n a - h i g h  f l a m m a b i l i t v  E azuate  a r e a  

at  =-I - 1 a m m a b l c  aas 
1dSd - 

LABEL 

HEMIL - dE3,GNATIONS 
CG - v a t - k i l i t y  c l a s s  V i n x l  h 3 1 i A  2 

ormuA-l CH(2) CHCl - 

I 

I 

IMG IJ tc  desijnatian 2 0/1Q86 
L O T  115h 

s ,,t 72-01-4 

x 



CHRIS 
Topic VINYL CHLORIDE 

OBSERVABLE CHARACTERISTICS 
Physical state Liquefied compressed gas 

Odor Pleasant sweet 

Personal protective equipment Rubber gloves and shoes, 

@ Color Colorlese 

HEALTH HAZARDS 

gas-tight goggles organic vapor canister or self-contained 
breathing apparatus 

concentrations cause dizzineee, anestheeia lung 
irritation SKIN may cause frostbite phenol inhibitor may 
be absorbed through skin If large amounts of liquid 
evaporate 

air and keep him quiet and warm call a doctor give 
artificial respiration if breathing stops EYES AND SKIN 
flush with plenty of water for at least 15 min for eyes 
get medical attention remove contaminated clothing 

Symptoms following exposure INHALATION high 

Treatment of exposure INHALATION remove patient to fresh 

Threshold limit value 5 ppm 
Short term inhalation limits 500 ppm for 5 min 
Toxicit] by ingestion Not pertinent 
Late toxicity Chronic exposure may cause liver damage 
Vapox (gas.) irritant characterlstlcs Vapors cause moderate 

irritation such that personnel will find high 
concentrations unpleasant The effect is temporary 

If spilled or1 clothing and allowed to remain may cause 
smcrrting and reddening o f  skin May cause frostbite 

Liquid or solid irritant characterlstlcs Minimum hazard 

Odor threshold 260 ppm 
IDLH va-ue Data not available 

Fiasn point -110 degrees F 0 C 
Flammable limits in air 41-261 
Fire tinguishing agents For small fires use dry chemical 

FIRE HAZARDS 

e 

Dr carbon dio ide For large fires stop flow of  gas Cool 
eqposed containers wath water 

Fire extinquishing agents NOT to be used Not pertinent 
Special hazards of combustion product8 Forms highly toxic 

combustion products such as hydrogen chloride phosgenic 
ar\d Larbon monoxide 

heavier than air and may travel considerable distance to a 
source of Ignition and flash back 

Behavior in fire Container may explode In fire Gas is 

Ignition temperature 882 degrees F 
Electrical hazard Class I Group D 
Burning rate 4 3 mm1min 
A d i a b a t i c  flame temperature Data not available 
Stoichrometric air to fuel ratio 5 490 (Est 1 
Flame temperature Data not available 

Reactivity with water No reaction 
Reac+ivity with common materials No reaction 
Stability during transport Stable 
Neutralizing aaents fur acids and caustics Not pertinent 
Polymerization Polymerizes in presence of air sunlight 

CHEPICAL REACTIVITY 

0 

V o l  3 E pares 4/38/91 



CHRIS 
Topic VINYL CHLORIDE 

or heat unless stabilized by inhibitars 

high temperatures are expected Then 40-100 ppm of phenol 
used 

Inhibztor of polymerization Not normally used except vhen 

Molar ratio (reactant to product) Data not available 
Reactivity group 35 

Aquatic tovicity None 
Waterfowl toxicity None 
Biological oxygen demand (BOD) None 
Food chain concentration potential None 

Grades of purity Commercial or technical 99+/ 
Storage temperature Under pressure ambient At atm 

Inert atmosphere No requirement 
V e n t i n g  Under pressure s a f e t t  relier. A t  atrn pressure 

rlATER POLLUTION 

SHIPP’UG NFORMATION 

p r r s s u r e  low 

pressure-vacuum 
Y A Z A F C  CLASSIFICATIONS 

UAS HAZARD RATING FOR BULK WATES 
Category 

CLdr f federal r-gulations F l - l m l r a b l ~  aas 

rive 
H e a l t h  

Ydpor Irritant 
- 1 4 u i d  or Solid Irritant 
P ’ o i 3 0 n s  

t u r n a n  Toricity 
Aquatic Toxicity 
Aesthetic Effect 

C7t5er Chemicals 
Wattr 
f c l f  i i e a c t i o n  

da te -  Pollution 

Fi~zlc+lvlty 

NFF’n d 4 3 k ‘ i D  CLASSIFICATION 
Category 

Ycalth Hazard ( B l u e )  
F l a  qmability (Red) 
Res=+ 1~ ity (Yellow) 

PYYSl,nL A N D  CHEMICAL PROPERTIES 
2 h y s  -a1 state at 15 degrees S 
M o l e = . ~ ~ a r  weight 62 50 
D o i ~ , i q  oint at 1 ATM 7 2 dearer- ,S d degrees  C - _ _  4 degrees K 
Fx-a -= inu point -244 8 degrees F -153 8 deasees C - 

CIC = 

13 4 dmgrees K 
, t ,~~,  temperature 317 1 de, -US * 158 4 de-rrees C 

1 - 1  6 3egrees K 
r 4 r i f - ~ d r  pressure 775 p s i a  - 5 2  7 a + m  5 34 MN/m(2\ 

L i q b - 3  =urface tension 16 0 dyn-s:/c,v 0 0160 N/m a t  25 
- 
L d o e c - , i c  g r a v i t y  0 969 at - 1 2  A-ic-e- 1: ( l i q u i d )  

TRANSPORTATION 
Rating 
4 

CI 
L 

1 

and 1 nTM Gas 

de =os c 

U n at 20 degraas C 
L i c i u - 2  w ~ + e r  interfacial tension ( e s t  ) 30 dyneslcm 0 03 



CHRIS 
Topic VINYL CHLORIDE 

Vapor (gaa) specific gravity 2 2 
Ratio of specific heate of vapor (gas) 1 186 
Latent heat of vaporization 160 Btu/lb = 88 cal/g = 3 7 X 

Heat of combustion -8136 Btu/lb = -4520 cal/g = -189 1 X 

Heat of decomposition Not pertinent 
Heat of solution Not pertinent 
Heat of polymerization -729 Btu/lb = -405 cal/g = 16 9 X 

Heat of fusion 18 14 cal/g 
Limiting value Data not available 
REID vapor pressure 75 psie 

10 ( 5 ) J/kg 

10(5) J/kg 

10( 5)  J/kg 

V o l  3 Evpires 4/28/91 

" _& * _dL ~ - /yo^ 



CHRIS 
Topic DICHLOROHETHANE 

OVERVIEW 
Haterial name 

Common synonyms 
DIcHLOROHETHANE 

Methylene chloride 
Methylene dichloride 

Weter/ liquid Colorless Sweet pleasant odor 
Sinks in water Irritating vapor is produced 

Stop discharge if possible 
A v  id contact with liquid and vapor 
Isulate and remove discharged material 
Notiiy local health and pollutiun tontiol agencies 

Nc t flarrmable 
POISCNOUS GASES ARE PRODUCED WHEY HEATED 
W a d 1  iogoles and self-contaireJ breath-ng apparatus 
C J  1 Pvposed containers with water 

Charxteristics 

Emergency actions 

Fir0 

E p cure 
CALL FOR MEDICAL AID 
VArrJF '  
I--1tating to eyes nose and froat 
I, , n h a l e d  will cause nausr- ,qd dizziness 
M v e  u f i = s h  air 

7 -  r-athing is difficult y i ~ r  voen 
L I 3 u I D  
I r i t 3 t i n g  t o  skin and e)es 
Y-1 ?If ~1 i f  swallowed 
R ~ T O V =  contaminated clothina an3 shoes 
F-J, affected areas with p l  t a t  dater 
IF EYES hold eyelids  pep Q d f l A a h  witk plenty ~f 

'F 3 LLlWEl? and victirll is -. 1- _ _ _  h J J e  v l c t i r n  h i n L  

leathing has stopped giv- a +-ficial respiration 

w e  e 

w, er 
V A l k  

Mat- OollJtion 
Eltf-  of low concentra+ionz L I 3 1 1  ?tic  llfe is unknown 
Mav te dangerous if 
N ?  Af local health 
luoti, Dperators of 

-,ESP' TCI DISCHARGE 
3,- -3r zw and flush 

JEEL 
Ca t r ao  I None 
C A ~ Z S  >Jot pertinent 

"4EM'"rk dESIGNATIONS 

it entesr watol irtakes 
and pollLtinn c o n t r u l  o f f l r l a l s  
nearby water i r t a h e s  



CHRIS 
Topic DICHLOROMETHANE 

Color Colorlese 
Odor Pleasant aromatic like chloroform meet ethereal 

Personal protective equipment Organic vapor canister mask 
safety glasses protective clothing 

Symptoms following exposure INHALATION anesthetic 
effects nausea and drunkenness CONTACT WITH SKIN AND 
EYES skin irritation irritation of eyes and nose 

Give oxygen if needed INGESTION no specific antidote 
CONTACT WITH SKIN AND EYES remove contaminated clothing 
wash skin or eyes i f  affected 

0 HEALTH HAZARDS 

Treatment of exposure INHALATION remove from exposure 

Threshold limit value 100 ppm 
Short term inhalation limits 500 ppm for 30 min 
Tonic,ty try ingestion Grade 2 LD(50) = 0 5 to 5 g/kg 
Late toxicity None 
Vapor (gas) irritant characteristics Vapors cause moderate 

irritation such that personnel will find high 
concentrations unpleasant The effect is temporary 

If spilled on clothing and allowed to remain may cause 
smarting and reddening of the skin 

Liquid or solid irritant characteristics Minimum hazard 

Odor  threshold 205-307 ppm 
IDLH value 5 000 ppm 

Flash point Not flammable under conditions likely to be 

Flammable limits in air 12/-19/ 
F i r e  -At-nguishing agents Not pertinent 
Fire -vtinguishina agents NOT to be used Not pertinent 
Special hazards of combustion products Dissociation 

Behavicr in fire Not pertinent 
Ignition temperature 1184 degrees F 
El-ct ical hazard Not pertinent 
Bur?ing ate Not pertinent 
A d l a t a + , f -  f l a m e  temperature Data not available 
Sto-z ,o~etric air to fuel ratzo Data not available 
Flame temperature Data not available 

R e a c t - v i t l  with water No reaction 
Reactivity with common materials No reaction 
Stability Juring transport Stable 
Neutializing agents for acids and caustics Not pertinent 
Polymerization Not pertinent 
Inhibitor of polymerization Not pertinent 
Molar ratio (reactant to product) Data not available 
Reacti ity group 36 

Aquatic toxicity Not pertinent 
Waterfdwi toxicit] Not pertinent 
B i o L o a , c a l  oxyaen demand (BOD) Not pertinent 
Food =hain concentration potential None 

G r a d e s  of purity A e r o s o l  grade technical grade 

FIRE HAZARDS 

encountered 

0 
products generated i n  a fire may be irritating or toxic 

CHEMICAL REACTIVITY 

WATER POLLUTION 

rl) SHIPPING INFORMATION 

V 3 1  8 E pires 4/38/91 



CHRIS 
Topic DICHLOROMETHANE 

Storage temperature Data not  available 
Inert atmosphere Inerted 
Venting Data not available 

Code of federal regulations ORM-A 
HAZARD CLASSIFICATIONS 

NAS H A Z A R D  RATING FOR BULK WATER TRANSPORTATION 

0 
Category Rating 

Fire 1 
Health 

Vapor Irritant 2 
L i q u i d  or Solid Irritant 1 
Poisons 2 

Human Toxicity 1 
A,-intic Ts,iclty - 
Aesthetic Effect & 

Other ChemiLals 1 
Water 0 
Self Reaction 0 

Water Pollution 

c 

RdaCf & Jlty 

4F3A Y A S A 4 D  CLAESIFICATION 
Category C1aczification 

c Hea-th Hazard (Blue) - 
FAammability (Red) a 
R e a = + ,  Jlty (Yellow) 1 

FYYSZCAL A N D  CHEMICAL PROPERTIES 
P h v r i r z l  stat= at 15 degrees S a?- I ATM L i q u i d  
Y c l r : ~ l a ~  weiaht 8 4  93 
B o i l i r g  point at 1 ATM 104 J ~ C L P - L  3* S d t q r e = s  L - 

31:: a degrems K 
Fr=e=lna point -142 degrees F -ye " jeglees  C 176 5 

+=c! ees h 
-r,tisal temperature 473 dearems 245 decrees C - 518 

j-a 0 - s ~  h 
- 
- r i + , = - l  ;Iressur- 995 p s i a  20 4 =tm t~ 17 MN/m(Z) 
Speci- ,c  gravity 1 322 at 2C j-=-+== C f _  quid '  
L i q u - 4  surface tension Not p r r t . ,  -n+ 
L - q u i a  wat-r interfacial tens-on i c ~  pertinent 
J a  P g 3 s )  specifLL gravity 2 2 

hati -T sDecific h e a t s  of vapo 'QZIE '  1 199 
L a t e r i t  heat of vaporization 142 3 1 . J  I k  78  7 cal/g 3 30 

lJe2t of contru,tion Not pertine?+ 
Heat f - c @ ~ p ~ = i t i o n  Not p ~ r t  P + 

Yeat 21 soIution Not pertinent 
'Jest I poi/meri=ation Not p e r t i n  
4-1' f J s i o n  16 89 cal/y 
L i m ,  LL I a l u e  Gata not availat, 
qE'D i d c c r  prec-urc 13 9 p ~ i a  

{ 17 5 )  J/Pg 



CHRIS 
I Topic CARBON DISULFIDE 

OVERVIEW 
Haterial name 

Common synonyms 

Characteristics 

CARBON DISULFIDE 

I Carbon bisulfide 

I I Watery liquid Colorless to yellow Rotten egg to sweet odor 

e 
1 

Sinks in water Flammable irritating vapor is produced 

Avoid contact with liquid and vapor Keep people away 
Wear goggles self-contained breathing apparatus and rubber 
overclothing 
(including gloves)  
Shut off ignition sources and call fire department 
S t J p  discharge if p o s s i b l e  
Stay upwind and use water spray to knock down vapor 
Isolate and remove discharged material 
Notify local health and pollution control agencies 

FLAMMABLE 
Flashback along vapor trail may occur 
Vapor may explode if ignited in an enclosed area 
Wear goggles self-contained breathing apparatus and 
rubber overclothing 
(including gloves) 
E tinauish with d r y  chemical or carbon dioxide 
Water and foam may be ineffective on fire 
Cool e posed containers with water 

Evpo, cure 
CALL FOR MEDICAL AID 
VAPOR 
Irritatina to *yes nose and throat 
If inhaled will cause nausea vomiting difficult 
breathing or loss of 
c o r  sciausness 
MoJe to fresh air 
If breathing has stopped give artificial respiration 
If breathing is difficult give oxygen 
LIQUID 
Will burn skin and eyes 
Harmfur if swallowed 
Pemove contaminated clothing and shoes 
Flush affected areas with plenty of water 
IF IIJ EYES hold eyelids open and flueh with plenty of 
wdter 
IF SWALLOWED and victim is CONSCIOUS have victim drink 
water 
or m i l k  and have victim induce vomiting 
IF SWALLOWED and victim is UNCONSCIOUS OR HAVING 
CONVULSIONS do nothing except keep victim warm 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS 
May b e  dangerous if it enters water intakes 
Notif] local health and wildlife officials 
Not-fl operators of nearby water intakes 

Emergency actions 

Fire 

a 

Water pollution 

V o l  0 Ecpirss 4/38/91 
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CHRIS 
Topic CARBON DISULFIDE 
RESPONSE TO DISCHARGE 

Issue warning-high flammebllity Restrict access Evacuate 
area 

LABEL 
Categorv Flammable liquid 
Class 3 

CG compatibility class Carbon disulfide 
Formula CS(2) 
IMO/UN designation 3 1/L131 
DOT id no 1131 
CAS registry no 75-15-0 

OBSERVABLE CHARACTERISTICS 
Ph) s i c a l  state Liquid 
r a l c - -  Colarlesc 
Odor Faint sweetish disagre-ablc offensive like that of 

CHEMICAL DESIGNATIONS 

decaying cabbage 
HEALV HAZ4RDS 

P e r s o n a l  protective equipment Cnl/ self contained 
breathing mask with full face approved by the United 
' f a t e s  Bureau of Mines is =commended If the vapor 
-oncentration exceeds 2/  b v  volume or is unknown 
~uoplied-air respiratory rauigvent u f  apprdpriste design 
w i t h  full face masks ShOUAd b e  >sed by all persons pn+ering 
zan aminated area Masks should be used only for emesgenc, 
,,t~ations and should be located accordingly Almuct an) 

p- d f  industrial clothirg 12 Satisfactory Sblashes of 
s m a l l  quanity are not harnful tu fabrics and evapuiation 
2 -n t-luthing is quite rapid Cluthing should however be 

- r o i = d  and the skin wasbe;\ dith water Goggles should be 
when there is any danaer Lf CS(2) splashes or spray - =ym,+ n- following exposure A C d T  EXPOSURE mild to 

Tod-rate irritation of skin and mucous membranes 
f m I i q J i d  01 concentrated Jdpurs beadache garlicky 
J == 'I nausea vomiting ,id I lea (exen af+er vapor - , ~ l a u r e s )  and occaoionallv AtAnrninal pain d e a k  pulae 

a l J -  atione fatigue w L a j . > e L c  1 1  t h e  lags unsteady gait 
t , z o  mania hallucina+,un> J f  -1ght hearing +ap*e 
-me11 in acute massive v z - o r  -xposures central 

n-7 ous depression with res i ~ a t ~ r y  paralysis death may 
czdr  during coma or after a r , o n * r u l = i l n  

T r - a t  ? e n +  of exposure INHALATfON remo I F  victim promptl) 
fl c) n iontaminated area A J m i  listel 2vygen and ar+ifxcisl 
ezpi r i t i o n  if needed SKTN rOYTAC"  wash affected area- 

w i t h  copious quantities of wa K TNGESTION induce 
> o r 1  Ing and follow with gasf  L C  lavage and saline 
2 2  t , L t l C S  

T k * - - q  Id limit value 10 c p m  
Z ~ L  t term inhalat,on l i m i t s  200 L m  f r 10 ninutrs 1@0 

2 i= . - '~  ~y ingestion Grsde 2 at L3(53\ 0 1 - Gl 99 
0 v f a r  30 minutes and 50 p t m  f r r  50 ?inUte, 

a /  2 
,ate + - - - t j  Non-specific L i v e r  el, ianaqe in cat- 

t - 2  r incidence of upper i c - p i ~ a t o r  Jxbea5e in huma-s 
Vapo - )  i r i  * t a n t  character,,t,L= Japus  = zause q o d e r a t e  

r" 

L 
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CHRIS 
Topic CARBON DISULFIDE 

irritation such that personnel w i l l  find high 
concentrations unplerant The effect is temporary 

Liquid or solid irritant characteristics Causes smarting 
of the skin and first-degree burns on short exposure end 
may cause secondary burns on long exposure 

Odor threshold 0 21 ppm 
IDLH value 500 ppm 

Flash point -22 degrees F C C 
Flammable limits in air 1 3Y-50/ 
Fire extinguishing agents Dry chemical carbon dioxide 
Fire evtinguishing agents NOT to be used Water and foam 

may be ineffective on fire 
Special hazards of combustion products Toxic gases are 

generated wear self- Lontained breathing apparatus 
Behavior in fire Not pertinent 
Ignition temperature 212 degrees F 
Electlical hazard Contact of the liquid or vapor with the 

FIRE HAZARDS 

surface of a lighted electric light bulb could result in 
,gnition 

Burning rate 2 7 mm/min 
Adiabatic flame temperature Data not available 
Stoichiometric air to fuel ratio Data not available 
Flame teaperature Data not available 

Reactivity with water No reaction 
Reac+*vity with common materials No reaction a Stability during transport Stable 
Neutralizing agents for acids and caustics Not pertinent 
Polymerization Not pertinent 
Inh-bitor ox polymerization Not pertinent 
Molar r a t i o  (reactant to product) Data not available 
Reaztivity group 38 

AaJatic + u  icity 35 ppm/48 hr/mosquato fish/TLm/fresh 

Waterfowl toxicity Data not available 
Biological oxygeq demand (BOD) Data not available 
Food zhain concentration potential None 

Grades of purity Commercial technical USP 
Stolaoe temperature Ambient 
Inert atvosphere Inerted 
V-ntina Plessure-vacuum 

HAZARD CLASSIFICATIONS 
Code of federal regulations Flammable liquid 

N A S  WAZAPD RATING FOR BULK WATER TRANSPORTATION 

CHEMICAL REACTIVITY 

WATE3 POLLUTION 

wat - r  

SHIPPING INFORMATION 

Category Rating 
F,r -  4 ,  
Health 

J a p o r  Irritant 2 
L-quid or Solid Irritant 2 
3 o i s o n s  3 

Human Toxicity 1 
Water Pollut,on 

V o L  8 Expires 4/38/91 



CHRIS 
T o p i c  CARBON DISULFIDE 

A q u a t i c  T o x i c i t y  2 
A e s t h e t i c  E f f e c t  3 

O t h e r  C h e m i c a l s  2 
Water 0 
S e l f  R e a c t i o n  0 

R e a c t i v i t y  

NFPA HAZARD CLASSIFICATION 
C a t e g o r y  C l a s s i f i c a t i o n  

H e a l t h  H a z a r d  ( B l u e )  2 
F l a m m a b i l i t y  (Red) 3 
R e a c t i v i t y  ( Y e l l o w )  0 

PHYSICAL A N D  CHEMICAL PROPERTIES 
P h y s i - a 1  s t a t e  a t  15 degrees  C a r d  1 ATM L i q u i d  
M o l e c u l a r  w e i g h t  76 14 
E o i l i n g  p o i n t  at 1 ATM 115 d e c I 1 r - z  r 46 3 d e g r e e s  C 

319 5 d e g r e e s  K 
Frem-ing p o i n t  -168 3 d e g r e e s  F -111 6 d e g r e e s  C = 161 6 

je2--== K 
C r i t - c s l  t e m p e r a t u r e  523 d e g r e e s  F - 273 d e g r e e s  C - 5 4 6  

d a z r e e s  S 
C r i t - c a -  p r e s s u r e  1100 p s i a  - 75 s t a  = 7 M Y / . n f 2 )  
Specixic g r a v i t y  1 26 a t  28 deLic5-s C (liquid, 
Liauid - i r f a c e  t e n s i o n  32 dyne,-/,-r, 8:2 N/m 2 t  2Qi 

Liq- id a n t e r  i n t e r f a c i a l  t e n s i o n  48 4 A y r e = / c . n  = 04-94 N’m 

laDo ‘ a z s )  s p e c i f i c  g r a v i t y  Z 
Rat, o f  s p e c i f i c  h e a t s  of vag 1 1 202 
L a t e i t  h e a t  o f  v a p o r i z a t i o n  rS3 b l ~ l l ~  35 c3i g - 3 553 

L-af nf r c 7 r n l u s t i o n  -5914 B t u  It  -32Z8 c3l/g - -135 2 X 
des+ JZ d e c o m p o s i t i o n  Not per+ L n - n t  
qsat - s . n l J t , o n  N u t  p e r + i n e n t  

-l*3& f u s i o n  13 80 c a l / g  
L-mi irr; v a l u e  Data n o t  a v a i A A t i =  
FiEI a Jr p r e s s u r e  10 3 p s i 2  

degrees C 

=t 23 debrcres  ‘I 

~ 8 ( 5 )  J/kg 

1q“- J / k a  

u at 2 6  L 1 / . n e Y i z a t i o n  Not p e  t 



Topic 1 1-DICHLOROETHANE 
C H R I S  

OVERVIEW 
Material name 

Common synonyms 
1 1-DICHLOROETHANE 

Ethylidene chloride 
Ethylidene dichlorLde 
Chlorinated hydrochloric 
ether 

Oily liquid Colorless Chloroform like ethereal 
Sinks and mixes with water 

Wear goggles self-contained breathing apperatue and 
rubber overclothing (including gloves) 
Stop discharae if possible Keep people away 
Shut o f f  ignition sources and call fire department 
Avoid contact with liquid 
Isolate and remove discharged material 
Notify local health and pollution control agencies 

Flammable 
POI30NOUS GAS NAY BE PRODUCED IN FIRE OR WHEN HEATED 
Containers may explode in fire 
Wear goggles and self-contained breathing apparatus 
E<tinguish with alcohol foam, carbon dioxide, or dry 
chemical 
Water may be ineffective on fire 

CALL FOR MEDICAL AID 
LIQUID 
If swallowed may cause nausea vomiting and faintness 
Irritating to skin and eyes 
Flush a f f e c t e d  areas with plenty of water 
IF IN EYES hold eyelids open and flush with plenty o f  
water 
IF SWALLOWED and Jictim i s  CONSCIOUS have victim drink 
watir or milk 
and induce vomiting 

Water pollution 
Danaerous to aquatic life in high concentrations 
Nay be dangerous if it enters water intakes 
Not-fy local health and wildlife officials 
Notify operators of nearby water intakes 

Characteristics 

Emergency actions 

Fire 

Eupo, oure 

I 

I 

RESPONSE TCI DISCHARGE 
Issue warning-high flammability Restrict access Chemical 

and physical treatment 
LABEL 
Cateaory None 
Clazs Vu+ Dert inent 

CHEMICAL DESIGNATIONS 
CG cornpatLbility Llaos Halogenated hydrocarbon 
Formula C(2)H(4)C1(2) 
IMO/UN designation Not listed 
DOT i d  no 2262 
CAS -gist-/ no 75-34-3 

401 8 E pires 4130191 



CHRIS 
Topic 1 1-DICHLOROETHANE 

OBSERVABLE CHARACTERISTICS 
@ Physical state Oily liquid 

Color Colorless 
Odor Chloroform 

Personal protective equipment In areas of poor ventialtion 
01 high concentration a self-contained breathing apparatus 
with full face mask should be woln Chemical workers 
g o g g l e s  rubber gloves and protective clothing should be 
worn 

Symptoms following exposure INHALATION Irritation of 
respiratory tract Salivation sneezing coughing, 
dizziness nausea and vomiting EYES Irritation 
lacrimation and reddening of conlunctiva SKIN 
T- itation Prolonged or ~ ~ - . p - a t  d SI Ir Lontact can p r o d u c e  
a zlight burn INGESTION Ingestion incidental to 
industrial handling is no+ considered to be a problem 
swallowing of substantial dinoults could cause nausea 
vomiting faintness drowsiness cyanosis and circulatoi 
failure 

Trait qenl of evposure Call a d o c + o r  INHALATION Remove 
f CTP contaminated area keep warn 2nd quiet If breathing 
haz =topped give artificial raspiration Administer 
J yaen EYES Flush with ~ a r a e  amounts of water or weak 
),-~rbonate of soda salut-on SkIN Dilute with large 
i ~ ~ ~ n t s  of water Remove zcntami?ated clothing INGESTION 
r + + ~ n p t  to eipty stomach d i l - l t e  by admini,tering fluids 
( f a r  water sc?apy water salt watei or milk) 

HEALTH HAZARDS 

" l - r - s ra l f  sirnit value 200 ppm 
Sho terv inhalation limits 2°C slpn 
To i c i t j  by ingestion Grade 2 LP(50) = 0 5 to 5 g/kg 

Late + C  icity Chronic exposupe m a /  :;lci=e l i J e r  j=Taaa a d 

a 
1 rat 1 

de istitis Animal experim-n lti r has shown t k i s  compu-nd 

d+ r-upment 

,rnnd~+ing of t h e  eyes 01 r-spi atLry sybtev 1%. present in 
t i a h  concentrations The effec is  +emporary 

c J -  SliyhtLy mmbryo-to iz = t ~ -  J e t a i 3  ietdi 

V 3  23.2)  -iritant Vapor,  cause a slight 

L ~ q  I - d  3r solid il ritant chai acteristics Minimum hazard 
i s p i l l 4  on clothing and a i - u w e d  to remain ma) cause 

7dar  tkrashold Data not availabl 
I D L J  iolue 4 000 ppm 

r-a-b ?-int 57 degrees F 0 C -2  degrees F C C 
P l a ~ ~ a ~ l c  limits i n  air 5 61 t 11 4 '  
ri e = trnguishing agents Alcot A f L a n  watel  f o a m  

Fire aAtinguishing agents NOT + L uze3 Water may b- 
ireffective 

Zipec,ol h a z a r d s  of combustiun p od Lts Wk- I heated t J  
AecornDosition emits highly to ii f1m-o to phosgene 

B e h a v -  r ir fire Explosion h a = i l  
,un,t,~r tevperature 856 degrees - 

c 

FIRE nAZnRDS 

I 2 )  dr, chemical cartror t-+ r - = b  1t r -de 

I 
I 

~ 



CHRIS 
Topic 1 1-DICHLOROETHANE 

Electrical hazard Data not available 
Burning rate Data not available 
Adiabatic flame temperature Data not available 
Stoichiometric air to fuel ratio Data not a v a i l a b l e  
Flame temperature Data not available 

Reactivity with water No reaction 
Reactivity with common materials Data not available 
Stability during transport Data not available 
Neutralizing agents for acids and caustics Data not 

Polymerization Data not available 
Inhibitor of polymerization Data not available 
Molar ratio (reactant to product) Data not available 
Reactivit] yroup Si, 

Aquatic toxicity TLm (Marine pinperch) 250 to 275 mg/l 

CHEMICAL REACTIVITY 

available 

WATER POLLUTION 

24-hour TLm Brine shrimp 320 mg/l 24-hour TLm Pinperch 
160 mg/l 

Waterfowl toxicity Data not available 
Biological oxygen demand (BOD) Percent 0 05 g / g  for 10 

days Percent 0 002 g/g f o r  5 days 
Food chain concentration potential Data not available 

Grades of purity Data not available 
Storaae temperature Cool 
Inert ataoophere Data not available 
Venting Data not available 

Code ox federal regulations Not listed 
N A S  hazard rating f o r  bulk water transportation Not listed 

SHIPPING INFORMATION 

' HAZARD CLASSIFICATIONS 
NFPA HAZARD CLASSIFICATION 

Category Classification 
Health Hazard (Blue) 2 
Fla imability (Red) 3 
React-vity (Yellow) 0 

PHYSICAL AND CHEMICAL PROPERTIES 
Phyeizal state at 15 degrees C and 1 ATM Liquid 
Molecular weight 90 97 
Boiling point at 1 ATM 139 14 degrees F = 57 3 degrees C = 

338 5 degrees K 
Freezing point -143 32 degrees F = -97 4 degrees C = 

175 75 degrees K 
Critizal t=vperature 5@2 7 degrees F = 261 5 degrees C = 

534 65 degrees k 
Critical pressure 734 8 peia = 50 atm = 5 065 MN/m(2) 
S p e c r f i c  gravity 1 174 at 20 degrees C 
Liquid surface tension 24 75 dynes/cm = 0 02475 N/m at 20 

Liquid water interfacial tension Data not available 
Vapcr (gas) specifLC gravity 3 42 
Rat, f spmcific heats of vapor (gas) 1 136 at 20 degrees 

dearees C 

- - 
C (68 Jeg-ee,c F) 

3 Q6 < 10(5) J/kg 
L a t e n t  heat of vaporization 131 6 Btu/lb = 73 1 cal/g = 

401 8 E pires 4/38/91 
~. 



CHRIS 

-4,774 Btu/lb = -2 652 cal/g t -111 x 
T o p ~ c  1 1-DICHLOROETHANE 
Heet of combustion 

10(5) J/kg 
Heat of decomposition Data not a v a i l a b l e  
Heat of s o l u t i o n  Data not available 
Heat of polymerization Data not available 
Heat of f u s i o n  Data not avazlable 
Limiting va lue  Data not available 
REID vapor pressure 7 35 psLa 



CHRXS 
Topic CARBON TETRACHLORIDE 

/I 

I * 

OVERVIEW 
Material name 

CARBON TETRACHLORIDE 
Common synonyms 

Carbon Tet 
Tetrachloromethane 
Benzinoform 
Necatorina 
Perchloromethane 

Characteristics 
Watery liquid Colorless Sweet odor 
Sinks in water Poisonous vapor is produced 

Avoid contact with liquid and vapor Keep people away 
Wear goggles and self-contained breathing apparatus 
Stop discharge if possible 
Stav upwind and use water spray to knock down vapor 
Notify local health and pollution control agencies 

Not flammable 
POISONOUS AND IRRITATING GASES ARE PRODUCED WHEN HEATED 
Wear goggles and self-contained breathing apparatus 

Exposur= 
CALL FOR MEDICAL AID 
VAPOR 
POISONOUS IF INHALED 
Irritating to eyes 
Move to fresh air 
If breathing has stopped give artificial respiration 
If breathing is difficult give oxygen 
LIQUID 
POISONOUS IF SWALLOWED 
Irritating to skin and eyes 
Re-ove contaminated clothing and shoes 
F l u s h  affected areas with plenty of water 
IF IN EYES hold eyelids open and flush with plenty of 
water 
IF SWPLLOWED and victim is CONSCIOUS, heve victim drink 
water 
or m i l k  and have v i c t i m  induce vomiting 
IF SWALLOWED and victim ie UNCONSCIOUS OR HAVING 
CONVULSIONS do nothing except keep victim warm 

Effert D f  low concentrations on aquatic life is unknown 
May be dangerous if it enters water intakes 
Notify local health and pollution control officials 
N J t L f j  3perators of nearby water intakes 

' e  

Emergency actions 

Fir- I 

Water pollution 

RESPOllSE TO DISCHARGE 

LABEL 
I S J E U ~  warning-poison Restrict access Should be removed 

Cateaory None 
Class Not pertinent 

CHEMICAL DESIGNATIONS 
CG c o r n p a t - b i l i t ]  class Halogenated hydrocarbon * Purmula CCl(4) 

Val 0 Expires 4/38/31 
- 



CHRIS 
T o p i c  CARBON TETRACHLORIDE 

IMO/UN d e s i g n a t i o n  6 1/1B4G 
DOT i d  no 1846 
CAS r e g i s t r y  no 56-23-5 

OBSERVABLE CHARACTERISTICS 
P h y s i c a l  s tate L i q u i d  
C o l o r  C o l o r l e s s  
Odor S w e e t i s h  aromatic m o d e r a t e l y  s t r o n g  e t h e r e a l ,  

somewhat  r e s e m b l i n g  t h a t  of c h l o r o f o r m  
HEALTH HAZARDS 

P e r s o n a l  p r o t e c t i v e  e q u i p m e n t  O r g a n i c  v a p o r  can is ter  w i t h  
f u l l  face mask p r o t e c t i v e  c l o t h i n g  r u b b e r  g l o v e s  

Symptoms f o l l o w i n g  e x p o s u r e  Dizziness i n c o o r d i n a t i o n  
a n e s t h e s i a  may b e  a c c o m p a n i e d  by n a u s e a  a n d  l i v e r  damage 
K i d n e y  damage also occurs  2 f t e n  p r o d u c i n g  d e c r e a s e  or  
z t u p p i n g  o f  u r i n a r y  o u t p u t  

T r e a t m e n t  o f  e x p o s u r e  EYES A N D  ShIN f l u s h  w i t h  p l e n t y  of 
water f o r  e y e s  g e t  medical a t t e n t i o n  Relnove c o n t a m i n a t e d  
c l d t h i n g  a n d  wash  b e f o r e  r e u u e  INHALATION i m m e d i a t e l y  
r-move t o  f r e s h  a i r  k e e p  p a t i e n t  warm and q u i e t  a n d  g e t  
m e d i c a l  a t t e n t i o n  p r o m p t l y  S k a r t  a r t i f i c i a l  r e s p i r a t i o n  i f  
b i e a t h i n g  s t o p s  INGESTION i n d u c e  v o m i t i n g  a n d  g e t  medical 
a t t e n t i o n  p r o m p t l y  No s p e c i f i c  a n t l d o t e  known 

T h r e e h o l d  l i m i t  v a l u e  5 ppm 
S h o r t  term i n h a l a t i o n  limits 25 u p v  f o r  30 % i n  
T o c i c - t  by i n g e s t i o n  Grade 2 LD(E0) - 0 5 t c  5 g/kG 

( r a t  1 
L a t e  t o x i c i t y  C a u s e s  severe I i i t r  damage a n d  d e a t h  i f  

i r  g e s t e d  
Vapor ( g a s )  - r r i t a n t  c h a r a c t e r i , t & c s  V3pox-e c a u s e  m o d e r a t e  

, r - i t a t i o n  s u c h  t h a t  p e r s o n n e l  r i-1 f i n d  h i g h  
, o n c e r t r a t i o n s  u n p l e a s a n t  T h e  Pffect i s  t e m p o r a r y  

I +  z p i l l e d  on  c l o t h i n g  a n d  a - l o w e d  t o  r e w a i n  may c a u s e  
swar'iny and reddening  o f  th- , L i r l  

a 
L i q J l i  or s o l i d  i r r i t a n t  c h a r a c t e r i s t i c s  Minimum h a z a r d  

Odor t r r e s h o l d  Greater t h a n  iG gpr 
&3Ld vu,ue 30@ ppm 

F-ach o o i - t t  Not  f l a m m a b l e  
F l a n m a b l e  limits i n  a i r  Not  f l a n m a b l e  
-ir e t i w u i s h i n g  aaents Not p z r t i n e n t  
F l r e  a + , n a u i s h i n g  a g e n t s  NOT t J S e d  Not  p e r t i n e n t  
Snecid- h a - a r d s  o f  c o m b u s t i o n  p r o d u t t s  Forms p o i s o n o u s  

Seha L O  1 1  =-re Decomposes t o  4 1 ~ m  c h l o r i n e  3nd p h u s g e n e  
I g r i t i o n  t e m p e r a t u r e  Not f l a m r r a b l a  
E l e c t  ical h a z a r d  Not p e r t i n e n t  
Burninq a t e  Not f l a m m a b l e  
A d i a b a t i z  flame t e m p e r a t u r e  C13t3 2t a i l a b l e  
S t o i c h i o m e t r i c  a i r  t o  f u e l  r a t l u  l a t a  r o t  a v a i l a b l e  
Flame t e m p e r a t u r e  Data n o t  a v e i , o b l e  

R e a c t i v - t y  w i t h  water No r -ac t -dn  
Reac t1  ~ i + j  w i t h  common mater ia ls  Ilc r e a c t i o n  
Stabill+/ J u r i n a  t r a n s p o r t  S t a b l e  
U e u t r a l i z i n g  a a e n t s  f o r  a c i d s  and a u s t i c s  N o t  p e r t i n e n t  

r i 3 E  UhCnRDS 

p l ~ , ~ - r l e  gas when e v p o s e d  t o  upen flames 

CHEMIZIL REACTIVITY 

Y 



CHRIS 
Topic CARBON TETRACHLORXDB I 
Polymerization Not pertinent 
Inhibitor of polymerization Not pertinent 
Molar ratio (reactant to product) Data not available 
Reactivity group 36 

Aquatic toxicity Data not available 
Waterfowl toxicity Data not available 
Biological oxygen demand ( B O D )  Nons 
Food chain concentration potential None 

Grades of purity Commercial technical USP 
Storage temperature Ambient 
Inert atmosphere No requirement 
Venting Pressure-vacuum 

Code of federal regulations ORM-A 

WATER POLLUTION 

SHIPPING INFORMATION 

HAZARD CLASSIFICATIONS 

NAS HAZARD RATING FOR BULK WATER TRANSPORTATION 
Category Rating 

F i r e  0 
Health 

Vapor Irritant 2 
Liquid or Solid Irritant 1 

Human Toxicity 2 
Aquatic Toxicity 2 
Aesthe+ic Effect  2 

Other Chemicals 1 
Water 0 
Self Reaction 0 

Poisons 4 
W3te- Pollution 

React1 i i t y  

NFPA YAZARD CLASSIFICATION 
Category Classification 

Health Hazard (Blue) 3 
Flammability (Red) 0 
Reactivity (Yellow) 0 

PHlSICAL AND CHEMICAL PROPERTIES 
Physi-al state at 15 degrees C and 1 ATP1 Liquid 
Molecular weight  153 83 
Boiling point at 1 ATM 170 degrees F = 76 S degrees C = 

349 7 degrees K 
Freezing point -9 4 degrees F = -23 0 degrees C = 250 2 

degrees K 
Ciitical temperature 541 degree8 F = 283 degrees C = 5S6 

degrees K 
Critical pressure 660 psia = 45 atm = 4 6 MN/m(2) 
Specific gravity 1 59 at 20 degrees C (liquid) 
Liquid surface tension 27 0 dyneslcm = 0 027 N/m at 20 

Liquid water interfacial tension 45 0 dynes/cm = 0 045 N/m 

Vapor (aas )  specific gravity 5 3 
R a t i c ?  of specific heats of vapor (gas) 1 111 
Latent heat of v a p o r i z a t i o n  84 2 Btu/lb = 46 B cal/g = 

degrees C 

at 20 degrees C 

1 353 X 1 0 ( S )  J/kg 



CHRXS 
Topic CARBON TETRACHLORIDE 
Heat of combustion Not pertinent 
Heat of decomposltlon Not pertinent 
Heat of solution Not pertinent 
Heat of polymerization Not pertinent 

Limiting value Data not available 
REID vapor pressure 3 8 psia 

e 
I Heat of fusion 5 09 cal/g 

e 

i i  



Topic VINYLIDENE CHLORIW 

OVERVIEW 
Material name 

Common synonyms 
VINYLIDENE CHLORIDE 

1 1-Dichloroethylene 
unsym-Dichloroethylene 

Watery liquid Colorless Sweet odor 
Sinks in water Flammable irritating vapor io produced 
Boiling point is 89 degrees F 

Avoid contact with liquid and vapor Keep people away 
Wear goggles, self-contained breathing apparatus, and 
rubber overclothing (including gloves) 
Shut off ignition sources and call fire department 
Stop discharge if possible 
Stay upwind and use water spray to knock down vapor 
Evacuate area in case of large discharge 
Isolate and remove discharged material 
Notify local health and pollution control agencies 

* 
I Characteristics 

Emergency actions 

Fire 
FLAMMABLE 
POISONOUS G A S  IS PRODUCED IN FIRE 
Containers may explode in fire 
Flashback along vapor trail may occur 
Vapor may evplode if ignited in an enclosed area 
Wear self-contained breathing apparatus 
Combat fires from safe distance or protected location 
Extinguish with dry chemical foam, or carbon d iox ide  
C o o l  exposed containers with water 

Exposure 
CALL FOR MEDICAL AID 
VAPOR 
Irritatxng to eyes nose and throat 
If inhaled will cause dizziness or difficult breathing 
Mo\e to fresh air 
If breathing ha8 stopped give artificial respiration 
If breathing is difficult give oxygen 
LIQUID 
Will burn skin and eyed 
Harvful if swallowed 
Remove contaminated clothing and shoes 
Flush affected areas with plenty of water 
IF IN EYES hold eyelids open and flush with plenty of 
water 
IF SWALLOWED and victim is CONSCIOUS have victim drink 
water 
or milk 

Effect of low concentrations on aquatic life is unknown 
Hay be dangerous if It enters water intakes 
Notify local health and wildlife officials 
Notify operators of nearby water intakes 

m 

Water pollution 

RESPONSE TO DISCHARGE 
Issue warning-hagh flammability Evacuate area 

V o l  8 Expires 4/38\91 
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Topic VINYLIDENE CHLORIDE 
LABEL 
Category Flammable liquid 0 Class 3 

CHRIS 

CHEMICAL DESIGNATIONS 
CE compatibility clase Vinyl halides 
Formula CH(2)=CC1(2) 
IMO/UN designation 3 1/1303 
DOT id no 1303 
CAS registry no 75-35-4 

OBSERVABLE CHARACTERISTICS 
Physlcal state Liquid 
Color Colorless 
Odor Sweet like carbon tetrachloride or chloroform 

Personal protective equipment A p p r o l e d  canistri ur 
HEALTH HAZARDS 

air-supplied mask goggles or face shield rubber gloves 
and boots 

drunkenness high levels cause anesthesia L i q u i d  irritates 
Symptums following exposure Vapor can cause dizziness and 

es and skin 
Treatment of exposure INHALATION if any illness develope 

Lemove person to freeh ail p r o m p t l y  keep warm and q u i e t  
and jet medical attention if breathing stops start 
artificial respiration INGESTION not likely a problem no 
known antidote treat symptcmically EYES OR SKIY flush 
w i t h  plenty of water for at  l e d s t  13 min aet medAcar 
attention for eyes remove ~ o ~ ~ t a m i n a t e d  ,lothing and wash 
before reuse 

Threbhcld limit value 10 p p m  
S h o r t  term inhalation limits Data not a v a i l a b l e  
Toricity by ingestion Grade 3 O r a l  LD(50) = 24 hr = 84 

Lata t u  icity Uata not available 
Vapor (gas) irritant characteris+Lcs V a p o r s  cause moderate 

mg'ka (adrenalectomized rat) 

irr,tation such that personnel will f i n d  h i g h  
corcentrations unpleasant The effect istemporary 

Liqusa Jr solid irritant charact=ristic= Causes rmaitina 
ui t h e  skin and first-degree burns an short erposure may 
cause secondary burns on long e u p o s u r e  

Odor threshold Data not available 
IDLH value Data not available 

Flazh point 0 degrees F 0 C 
Flamnalle limits in air 7 3/ -16 8 /  
Fire extinguishing agents Foam catl Lor dioxide dry 

F i l e  eitinguishing auents NOT tu tc- s e d  Water may b e  

S p e c l a ,  h a z a r d s  of combustion products To,ic hydrogen 

P e h a i i o r  in fire May explode in fire due to 

I F I R E  hAZARDS 

Lhemical 

i r  effective 

Lhluride and phosgene are slenerated i n  fires 

uclymerization Vapor I s  heavier than 311 and may travel 
c o p s i d - r a b l e  distanLe t o  a buurce of ignition and f l a s h  
back 

IgnitiLn temperature 955-1031 degrees F 

t 



CHRIS 
Topic VINYLIDENE CHLORIDE I 

Electrical hazard Not pertinent 
Burning rate 2 7 mm/min 
Adiabatic flame temperature: Data not available 
Stoichiometric air to fuel ratio Data not available 
Flame temperature Data not available 

Reactivity with water No reaction 
Reactivity with common materials Copper and aluminum can 

Stability during transport Stable 
Neutralizing agents for acids and caustics Not pertinent 
Polymerization Can occur if expos@d to sunlight air 

Inhibitor of polymerization 200 ppm methyl ether of 

Molar ratio (reactant to product) Data not available 
Reactivity group 35 

Aquatic toxicity Data not available 
Waterfowl tovicity Data not available 
Bioloaical oxygen demand (BOD) Data not available 
Food chain concentration potential None 

Grades of purity 991 
Storage temperature Ambient 
Inert atmosphere Padded 
Venting Pressure-vacuum 
HAZARD CLASSIFICATIONS 
Code of federal regulations Flammable liquid 

NAS HAZARD RATING FOR BULK WATER TRANSPORTATION 

CHEMICAL REACTIVITY 

cause polymerization 

copper aluminum heat 

hydroquinone 0 6-0 8 Y  phenol 

WATER POLLUTION 

SHIPPING INFORMATION 

Category Rating 
Fire 3 
Health 

Vapor Irritant 2 
Liquid or Solid Irritant 2 
P o i s c r  s 3 

Human Toxicity 0 
Aquatic Toxicity 2 
Aesthetic Effect 2 

Other Chemicals 2 
Water 0 
Self Reaction 3 

Water Pollution 

Reactivity 

NFPA HAZARD CLASSIFICATION 
Category Classification 

Health Hazard (Blue) 1 
Flammability (Red) 4 
Reactivity (Yellow) 2 

PHYSICAL AND CHEMICAL PROPERTIES 
Physical state at 15 degrees C and 1 ATM Liquid 
Molecular weight 96 95 
Boiling point at 1 ATM 88 9 degrees F = 31 6 degrees C = 

304 8 degrees K 
Freezing point -187 6 degrees F = 122 0 degrees C - 151 2 

Vol 8 Expires 4/38/91 



CHRIS 
Topic VINYLIDENE CHLORIDE 

degrees K 
Critical temperature Not pertinent 
Critical pressure Not pertinent 
Specific gravity 1 21 at 20 degrees C (liquid) 
Liquid surface tension 24 dynes/cm = 0 024 N/m at 15 

Liquid water interfacial tension 37 dynes/cm = 0 037 N/m 

Vapor (gas) specific gravity 3 3 
Ratio of specific heats of vapor (gas) Data not available 
Latent heat o f  vaporization 130 Btu/lb = 72 cal/g = 3 0 X 

Heat of combustion -4860 Btu/lb = -2700 cal/q = -113 0 X 

Yeat o f  aecomposition Not pertinent 
Heat of bolution Not pertinent 
Heat  of polymerization -333 Bta/lk = 185 cal/g - -7 75 X 

Hest of fusion Data not available 
Limitins value Data not available 
REID vapor pressure 18 3 p s i a  

degrees C 

at 22 7 degrees C 

10 ( 5 1 J/kg 

10( 5 )  J/kg 

10 ( 5)  J/kg 



CHRIS 
Topic 1 2-DICHLOROETWYLENE 

OVERVIEW 
Material name e I 2-DICHLOROETHYLENE 
Common synonym8 

Acetylene dichloride 
sym-dichloroethylene 

cis-1 2-dichloroethylene 
trans-1 2-dichloroethylene 

Liquid Colorless Sweet pleasant odor 
Sinks in water Flammable irritating vapor is produced 

Wear goggles and self-contained breathing apparatus 
Shut off ignition sources Call fire department 
Stop discharge if possible Keep people away 
Isolate and remove discharged materiel 
Notify local health and pollution control agencies 

FLAMMABLE 
POISONOUS GASES MAY BE PRODUCED IN FIRE 
Containers may explode in fire 
Flashback along vapor trail may occur 
Vapor may explode if Ignited in an enclosed are8 
Extinguish with dry chemicals foam or carbon dioxide 
Water may be ineffective on fire 
Cool exposed containers with water 

Exposure 
Call for medical aid 
VAPOR 
If inhaled will cause dizziness nausea vomiting or 
difficult breathing 
Hove victim to fresh a i r  
If breathing has stopped give artificial respiration 
If breathing is difficult give oxygen 
LIQUID 
Harmful if swallowed 
IF SWALLOWED and victim i s  CONSCIOUS have victim drink 
water 
or milk 

Effect of low concentrations on aquatic life is unknown 
May be dangerous if I t  enters water intakes 
Notify local health and wildlife officials 
Notify operators of nearby water intakes 

I Dioform 

Characteristics 

Emergency actions 

Fire 

Water pollution 

RESPONSE TO DISCHARGE 
Issue warning-high flammability Restrict access Evacuate 

area Should be removed Chemical and physical treatment 
LABEL 
Category Flammable liquid 
Class 3 

CHEMICAL DESIGNATIONS 
CG compatibility clacs Not listed 
Formula ZlCH = CHCl 
IMO/UN designation 3 211150 

Vol H Expire8 4/38/91 

‘ I  

I I 

L 



CHRIS 
Toplc 1 2-DICHLOROETHYLENE 

DOT id no 1150 
CAS registry no 540-59-0 e OBSERVABLE CHARACTERISTICS 
Physical etate Liquid 
Color Colorlees 

1 Odor Ethereal slightly acrid pleasant chloroform-like 

Personal protective equipment Rubber gloves safety 
HEALTH HAZARDS 

I 

goggles air supply mask or self- contained breathing 
apparatus 

vomiting weakness tremor epigastric cramps central 
nervous depresaion Contact with liquid causes irritation 
of eyes and (on prolonged contact) skin Ingestion causes 
slight depression to deep n a l c o s i a  

exposure if breathing is difficult give oxygen if victim 
is not breathing, give artificial respiration preferably 
mouth-to-mouth give oxygen when breathing 1s resumed call 
a phvsician EYES flush with water for at least 15 min 
SkIN wash well with soap and water INGESTION give 
crastric lavage and cathartics 

Symptoms following exposure Inhalation causes nausea 

Treatment of exposure INHALATION remove from further 

Threshold limit value 200 ppm 
Short term inhalation limits Data not available 
Toxicity bv ingestion Grade 2 o i a l  LD(50) = 770  mg/kg 

Late toricity Produces liver and kidney injury in 

Vapor (gas) irritant characteriztics Data not available 
Liquid or solid irritant characteristics Data not 

Odor threshold Data not availabls 
I;>Lti value 4 000 ppm 

Flash point 37 degrees F C C 
Flammable limits in a3r 9 71-12 & /  
Fir- evtinguishing agents Dry chemical foam carbon 

Fir- wtinguishing agents NOT to be used Water may be 

Special nazards of combustion products Phosgene and 

Behavior in fire Vapor Is heavier than aix and may travel 

rat) 

experimental animals 0 
available 

FIRE HAZARDS 

dioxide 

ineffective 

hydrouen chloride fumes may form in fires 

a considerable distance to a s o u r c e  of rrgnition and flash 
b a c k  

Ignition temperature 860 degrees F 
Electiical hazard Data not available 
Burniry rate 2 6 mmimin 
A d i d L a t i L  flame temperature Data not available 
Stoichiometric air to fuel ratio Data ?ot  available 
Flame temperature Data not available 

React1 /it/ with water No reaction 
Reactivity with common materials No r=actiC)n 
Stabirity during transport Stabis 

CHEMICAL REACTIVITY 



CHRIS 
I Topic 1 2-DICHLOROETHYLEWE 

Neutralizing agents for ecidr  and caustics Not pertinent 
Polymerization Will not occur under ordinary conditions of 

Inhibitor of polymerization: None ursted 
Molar ratio (reactant to product) Data not a v a i l a b l e  
Reactivity group Data not availeble 

Aquatic toxicity Data not available 
Waterfowl toxicity Date not available 
Biological oxygen demand (BOD) Data not available 
Food chain concentration potential None 

Grades of purity Commercial 
Storage temperature Ambient 
Inert atmosphere No requirement 
Venting Pressure-vacuum 

Code of federal regulations Flammable liquid 
NAS hazard rating for bulk water transportation Not listed 

shipment The reaction i s  not vigoroua 

I 

WATER POLLUTION 

SHIPPING INFORMATION 

HAZARD CLASSIFICATIONS 

NFPA HAZARD CLASSIFICATION 
Category Claseification 

Health Hazard ( B l u e )  2 
Flammability (Red) 3 
Reactivity (Yellow) 2 

PHYSICAL AND CHEMICAL PROPERTIES 
Physical state at 15 degrees C and 1 ATM Liquid 
Molecular weight 97 0 
Boiling point at 1 ATM cis 140 degrees F = 60 degrees C = 

333 degrees K trans 118 degrees F = 48 degrees C = 321 
degrees K 

degrees K trans -58 degrees F = -50 degrees C = 223 
degrees K 

@ 
Freezing point cis -114 degrees F = -81 degrees C = 192 

Critical temperature Not pertinent 
Crit-cal pressure Not pertinent 
Specific gravity 1 27 at 25 degrees C (liquid) 
Liquid surface tension 24 dyneslcm = 0 024 N/m at 20 

degrees C 
Liquid water interfacial tension (est ) 30 dynes/cm = 

0 030 N/m at 20 degrees C 
Vapor (gas) specific gravity 3 34 
Ratio of specific heats of vapor (gas) 1 1468 
Latent heat of vaporization 130 Btu/lb = 72 cal/g = 3 0 X 

Heat of combustion -4 847 2 Btu/lb = -2 692 9 cal/g = 

Heat of decomposition Not pertinent 
Heat of solution Not pertinent 
Heat of polymerization Not pertinent 
Heat of fusion Data not available 
Limiting value Data not available 
REID vapor pressure Data not available 

10 ( 5 ) J/kg 

-112 67 X 10(5) J/kg 

 ai B Expires 4/38/91 



CHRIS 
Topic TRICHLOROETHYLENE 

OVERVIEW 
Material name 

Common synonyms 
TRICHLOROETHYLENE 

T i  ichloroethylene 
Triclene Algylen 
C h l r s r y l e n  
Gernalytne 
Trethylene 
Trichloran Trilene 

Characteristics 
Watery liquid Colorless Sweet odor 
Sinks in water Irritating vapor is produced 

S t o p  discharge if possible Keep p e o p l e  Jway 
Avoid contact with liquid and vapor 
Call fire department 
Isolate and remove discharged material 
Notify local health and pollution control agencies 

Combustible 
POISONOUS GASES ARE PRODUCED IN FIRE 
Weal goggles and self -contair  eJ t j ~  rathinq apparatus 
Extincruish with dry chemical z a r b o n  dioxide or foam 

Exposure 
CALL FOR MEDICAL AID 
VAFGn 
Irritating to ryes nose and ti U J  

If inhaled will cause nausea ~omitina difficult 
breat hing 
or , oss  of consciousness 
Hove to fresh a i r  
If brpathina has stopped g i v e  artificial respiration 
If br-athing i s  difficult g i r e  vxygen 
L A ~ U I L  
IrI-tating tu s k i n  and eyes 
If ,wallowed w i l l  cause nausea v ~ r n i t i n c ~  diffiLult 
breathing 
or loss of consciousness 
Remove contaminated clothing and shoes 
Flush affected areas with pl-nty u f  water 
IF IN SiES hold eyelids open and flush with plent] of 
water 
IF 3'nALLOWED and victim is CONS"ICJU5 have victim drink 
water 
or milk and have victim induce vomiting 
IF SWALLOWED and victim is UNCONSCIOUS OH HAVING CON- 
VUL=iONS do nothing except ke-p v i - t i m  warm 

Effezt of low conLentrations J n  squat,c Aiie is unknowr 
May b e  dangerous if it enters water Intakes 
Notify local health and wildlife officials 
N o t i f y  operators of nearby water intakes 

Emergency actions 

F i r e  

Water pollution 

RESFONZZ TO DISCHARGE 
Should be removed Chemical and physic31 treatment 



CHRIS 
Topic TRICHLOROETHYLENE 

LABEL 
Category None 
Claas Not pertinent 

CHEMICAL DESIGNATIONS 
CG compatibility class Halogenated hydrocarbon 
Formula CHCl=CC1(2) 
IHO/UN designation 9 0/1710 
DOT id no 1710 
CAS registry no 79-01-6 

OBSERVABLE CHARACTERISTICS 
Physical state Liquid 
Color Colorless 
Odor Chloroform-like ethereal 

Personal protective equipment Organic vapor-acid gas 
HEALTH HAZARDS 

canister self-contained breathing apparatus for 
emergencies neoprene or vinyl gloves chemical safety 
goggles face-shield neoprene safety shoee neoprene suit 
or apron for splash protection 

from irritation of the nose and throat to nausea en 
attitude of irresponsibility blurred vision, and finally 
disturbance of central nervous system resulting in cardiac 
failure Chronic exposure may cause organic Injury 
INGESTION symptoms similar to inhalation SKIN defatting 
action can cause dermatitis EYES slightly irritating 
sensation and lachrymation 

epinephrine get medical attention for a l l  cases of 
overexposure INHALATION remove victim to fresh air if 
necessary, apply artificial respiration and/or administer 
oxygen INGESTION have victim drink water and Induce 
vomiting repeat three times then give 1 tableapoon epsom 
salts in water EYES flueh thoroughly with water SKIN 
wash thoroughly with soap and warm water 

Threshold limit value 50 ppm 
S h o r t  term inhalation limits 290 ppm for 30 min 
Toxicity by ingestion Grade 3 LD(50) = 50 to 500 mg/kg 
Late toxicity Data not available 
Vapor (gas) irritant characteristics Vapors cause a slight 

Symptoms following exposure INHALATION symptoms range 

Treatment o f  exposure Do NOT administer adrenalin or 

smarting of the eyes or respiratory system if present in 
high concentrations The effect is temporary 

If spilled on clothing and allowed to remain may cause 
smarting and reddening of the skin 

Liquid or solid irritant characteristics Minimum hazard 

Odor threshold 50 ppm 
IDLH value 1 000 ppm 

Flash point 90 degrees F C C practically nonflammable 
Flammable limits in air 8 0/-10 5/ 
Fire ertanguishing agents Water fog 
Fire extinguishing agents NOT to be used Not pertinent 
Special hazards of combustion products Toxic and 

irritating gases are producred in fire situations 
Behavior in fsre Not pertinent 

FIRE HAZARDS 

V o l  0 Expires 4/38/91 



CHRIS 
Topic TRICHLOROETHYLENE 

Ignition temperature 770 degrees F 

Burning rate Not pertinent 
Adiabatic flame temperature Data not available 
Stoichiometric air to fuel ratio Data not available 
Flame temperature Data not available 

Reactivity with water No reaction 
Reactivity with common materials No reaction 
Stabillti during transport Stable 
Neutralizing agents for acids and caustics Not pertinent 
Polymerization Not pertinent 
Inhibitor of polymerization Not pertinent 
Molar ratio (reactant to product) Data not available 
Reactivity group 36 

Aquatic toxicity 660 mg/1/40 hr/daphnia/kill/fresh water 
Waterfowl toxicity Data not available 
Biological oxygen demand (BOD) Data  not available 
Food chain concentration potential None 

Grades of purity Technical dry cleaning degreasing 

Storage temperature Ambient 
Inert atnosphere No requirement 
Venting Pressure-vacuum 

Code of federal regulations ORP-A 

@ Electrical hazard Not pertinent 

CHEMICAL REACTIVITY 

WATER POLLUTION 

aHIPPING INFORMATION 

extraction 

HAZARD CLASSIFICATIONS 

NAS HAZARD RATING FOR BULK WATEQ TRANSPORTATION 0 
Categor] Rating 

Fire 1 
Hea,+h 

Vapor Irritant 1 
~ i q u i d  or Solid Irritant 1 
Foisons & 

Human Toxicity 1 
Aquatic Toxicity - 
Aesthetic Effect  - 
Other Chemicals 1 
Water 0 
S e l f  Reaction 1 

- 
Water Pollution 

c - 
Reactivity 

NFPA HAZARD CLASSIFICATION 
Category Classification 

Health Hazard (Blue) 2 
Flammability (Red) 1 
Resc+ivity (Yellow) 0 

PHiSICAL AND CHEMICAL PROPERTIES 
Physical state at 15 degrees C ana 1 ATM Liquid 
Molecular weight 131 39 
Boiling point at 1 ATM 189 degiee, F = 87 degrees C = 360 

~ 

degrees K 
F-eezing point -123 5 degrees F - -86 4 dearees C = 186 8 

degrees K 



-Na* + 

CHRfS 
Topic: TRICHLOROETHYLENE 

Critical temperature Not pertinent 
Critical pressure Not pertinent 
Specific gravity 1 46 a t  20 degrees C (liquid) 
Liquid surface teneion 29 3 dynem/cm = 0 0293 N,.n a t  20 

Liquid water interfacial tenlsion 34 5 dynes/cm = 0 0345 

Vapor (gas) specific gravity 4 5 
Ratio of specific heats of vapor (gas) 1 116 
Latent heat of vaporization: 103 Btu/lb = 57 2 cal/g * 2 4 

Heat of combustion Not pertinent 
Heat of decomposition Not pertinent 
Heat of solution Not pertinent 
Heat of polymerization Not pertinent 
Heat of fusion Data not availeble 
Limiting value Date not available 
REID vapor pressure 2 S psia 

degrecer C 

N/m at 24 degrees C 

X 10(5) J/kg 


